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MONPABKA 


B crarpe M. A. Kapacuxka «O cBa3H Mexay pa3McpaMHM pyHbIX nome H riaBHeli- 
IMMMM HX TeEOXHMHYCCKHMH OCOOeHHOCTAMM, MoMemeHHOH B JIAH, rt. 125, Ne 6, 1959 r. 

Ha crp. 1315, crpoka 17 cuu3y BMecTo HaneyaTaHHoro (THN. 1<2=3) caenyeT 4nTaTb 
(tan. I<II>IID). 

Ha crp. 1316, crpoxu 10—6 cuusy cienyer untaTb: «CocTaB raBHOl Maccbl 3HOreHHBIX 
PyA H3MeHAeTCH C tora Ha C€BEp OT KOOabTHCTHIX KCMCSHbIX IMPUT- HW MHPPOTHH-MarHeTHTOBBIX 
HO KOGabTHCTO-MEQHCTHIX 2KEC3HbIX XaJIbKONMPHT-MaPHeTHTOBbIX; Jale@ — M@QHBIX XaJIbKO- 
NMPHT-MHPPOTHHOBbIX, M@AHbIX XaJIbKOMMPHT-MMPHTOBBIX H, HaKOHeL, cthalepHT-xalbKONUpH- 
TOBBIX». 

Ha crp. 1317,ctpoxu 17—22 cpepxy cnenyer untaTb: «MMenno pyaHble Noa c Hav6omee 
PasBUTbIM IIpeACKapHOBbIM (CKaNOMHTOBBIM) 23TANOM MHHepanusalMn OONagzaioT HanOobUIMMH 
MO CpaBHeHHI0 C APyrHMA THMaMu 3anacaMH pyf (OT HECKOJIbKUX COT MYJIHOHOB Jo Gomee uem 
TBICAYH MHJIIHOHOB TOHH); MOA C NpecOmafqaHHeM MocnecKapHoBOro 9TaMa’ MHHepaH3allMH Xa- 
PpakTepH3yiOTCA OTHOCHTEbHO HaHMeHbIIMMH 3anacamu (1—10 mMuamMOHOB TOHH); NOMS Cc roc- 
NOACTBYIOWLHM CKapHOBbIM STANOM MUHEPaIH3alHU 3aHMMaIOT B OTHOWeCHHM 3anacoB NpoMexy- 
TOUHOE MECTO (JECATKH H MepBbIe COTHH MUJIJIMOHOB TOHH py/ipl)». : 


T-03529. Tlognucano k neuatn 3 II] 1960 r. Tupax 5100 9x3. Sak. 33 
@Popmat Oymaru 70X1081/;6. Bym. am. 73/q. Tey. a. 24,2345 pxneex. Yu.-nan. m. 22,4 


2-a Tunorpapua Hsqatempcrsa Akagemun nayk CCCP. Mockxsa, Ily6unckuit Me, 0) 
222 


Joxnayn Akagemun nayr CCCP 
1960. Tom 131, Ne 2 


MATEMATHKA 


B. H, AHOCOB 
O KPHTHUECKHX TOUKAX MEPHOAMYECKHX ®YHKILHOHAJIOB 


(ITpedcmaeaexno axademuxom II. C. Anexcandposeim 18 XI 1959) 


1. Teopembl 0 NOKpbITHAX cep H KaTeropHH MpoeKTHBHOTO MpoctpaHctsa, 
copmy.impopanHpie JI. A. Jltocteppuxom u JI. JT. WU]nupenpmanom B 
1929 rony (*), ¢ TeX Nop HeORHOKpaTHO MepeWoKasblBasIMch pa3JIM4HbIMH 
aBTopamu. EctecTBeHHbiIM OOOOINeHHeM TeOpeMbl O KaTerOpHH IpoeKTHBHOrO 
MpOCTpaHCTBa ABJIACTCA 3aMeHa CIlelMasbHOrTO OTOOpaxKeHHA — WeHTpasIbHOH 
cummetpuu cibeppt S” —6ouee o6mLHM OTOSpaxenuem cibeppl B Cce6s. 

CcopmymupyemM OJMH 43 MOJyYeHHBIX Ha 3TOM yTH pesybTaTos M.A.Kpac- 
HoceJIbCKOroO (?). 

Ilyctp A — nepnoguyeckoe npeoOpasopaHve exnHnuHo ccbeppr S” na ce6a, 
YHOBJeTBOpsAIOee JIByM yCAOBUAM: mpeoOpasopanua A, A®,..., A’ * He 
YMeIOT Ha cipepe S” HenmofpyxKHbIxX Toyex, a A’ = J (I —ToxecTBeHHOe 
mpeoOpasopanue). Ilyctp Il, — TononoruyecKoe MuHOrooOpasve, MouJyueHHoe 
us ceppt S” oToxecTBseHuem HaSopoB Touek x, Ax,..., A? ‘x. Torga 
KaTeropHa mpoctpanctsa I, papa n+ |. 

SameTHM, 4TO cibopMyMpoBeHHbI pe3symptat M. A. KpacHocempeKoro 
ABIAeTCH OOOOMeHHeM OAHOH Teopempl A. HW. Pera (°). 

B wacrosmel cTaTbe paccMaTpHBaeTCA MpusoxweHHe Teopempl M. A. Kpacuo- 
CeJIbCKOFO K OWeCHKe UYHCa KPHTHYeECKHX OTHOCHTeJIbHO peoOpa3soBanua A 
dbyHKUMOHaOB Ha cctbepe GaHaxoBa NpoctpancTBa. AHasorM4uHad 3agaua AIA 
cmyyaa, Kora A — MHHeHHbIH NepHoOMueCKHH ONepatop, Oblia paccmoTpeHa 
tO. [. Bopucopuyem (*). 

Ilyctpb E—peryaapHoe OaHaxoBo MpocTpaHCTBO C paBHOMepHO Audde- 
penuupyemoi HopmMoi u A—MepHofuyeckHH onepaTop, MpeoOpasyromnii 
emMHMuHy!o ccepy S mpoctpanctsa £ Ha ce6s. | 

3aMKHyTOe KOMMaKTHOe MHOKeCTBO 6 Ha3bIBAaeTCH MHO2KECTBOM NepBoro 
pona (°,°), ecm AG=6 wu ecam B KaxKOH ero CBA3HOH KOMIOHEHTe HeT 
Mlapbl TOUeK Buga x, Ax, roe 1<i<p—J1. KommaxtHoe MuHoxectBo € 
MMeeT PO N, CCIM OHO MOXKeT ObITb 3akJIOUeHO B OOBEAMHEHHM 1 MHO?KeCTB 
TepBoro pofa u He COsep2xKHTCA HH B OHOM OObeqMHEHUH n—1 TaKkux 
MHOXECTB. 

Tlyctp 

ETE ty Ce ar Ege ener: 


MOCIeMOBaTebHOCTb KOHCYHOMEPHEIX NOMMpOCTpaHCcTB BOspacTatouleH pasmep- 
HOCTH mpocTpaHcTBa EF, HHBapHaHTHbIX [Wit omepaTopa A, mpnuem 
Pm, Ax = APmx (= | apa) ae 31S) 
rye Pm, (i= 1, 2,...)—oMepaTopbl OpToroHasIbHOrO MIPOCKTHpoBaHHA Ha 
4 

cooTBeTcTBylollNe Mogmpoctpauctsa E,,. 

V3 teopempt M. A. Kpacuocepckoro BbiTeKaeT culefyioulas 

Teopema 1. Ha edunuanoi cpepe S npocmpancmea E umerwmcn 
mxoocecmea Aro6o020 poda. 
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oLvd 


2. Ilycrb Ha cibepe S ompegenen ca6o HelpepbIBHBIH M PaBHOMepHO 
mucdepenuupyemblit (yHKuMoHa F (x), yROBJeTBOpAIONHH YCJOBHAM: 

Wal (Ax) = Fa). 

2) F (x) 07-0 (0) 0; 

3) (Tx, x) 0 npn x9 u TO=46, rye sepes [ o603HayeH onepaTop 
rpafueHta (byHkuHOHasa F (x). 

Ilyerb, Kpome Toro, Ha ccbepe S onepatrop A yoBseTBopseT yc.10BUIo 
JInnuuua 


|| Ax — Ay|< Rk x—yl, % YES. 


Touxa x,@S naspipaeTca KpuTuuecKolt ToUKOH dyHkuMOHaa F (x), upu- 
HaiexKauleH ero KpHTHYeCKOMY B3HAa4eHHIO C, eCJIM JIA HeKOTOpPOrO Bellle- 
cTBeHHOrO A=-0 


Tx = hee 


npnyemor(x,) eu Lox = orad | eos 
Tlyctb Mm, (i= 1, 2,...)—Kulacc KOMNAaKTHbIX 3aMKHYTIX MHOKECTB 
Ha ciepe S, po KoTOppix He MeHbUIe m,;. Uncna 


Cm, = sup int F(x) \@= 1,2, ...) 
6 EMm, XE 6 


Ha3bIBaloTCA KPUTHYeCKHMH UHCaMH (pyHKuMOHama F (x). 


Teopema 2. ®ynxkyuonaa F (x), ydoeremeopsrouut ycaosunm 1)—3), 
umeem He MeHEE CHEMHOZO 4UCAA PABAULHOLX KPUMUUECKUX 4UCEA Cm,;. 


Jina Ka2koro MHoxecTBa 6 C Mm, MOXHO MOCTPOMTb HempeppiBHblit 
olepaTop xe (x), MpeoOpasyrouynH ccepy S B ceOa Hu TaKOH, 4TO 


Ax 9 (x) =e (Ax), xe€S, 
npHuem 


Fixe l= F Git —- (a Dae Daggeeres 


rye a(x) — HeKOTOpbIi HeNpepbIBHbIM HW NOJOKUTeMbHBIN Ha S (yHKWHOHaT; 


Lz" —onepatop, o6patupili k onepatopy La, a onepatop Dx onpezensetca no 
(bopmyuie 


Dy SL — 


ta), bocadee 
a 


Ilo cxeme, mpefomxennoh M. A. Kpacuocenbcekum (7), MoxKeT ObITb JO- 
Ka3aHa CJiefyioulanh OCHOBHaA Teopema. 

Teopema 3. Dyxkyuonan F(x), yoOoeremeopsuowuti ycaoesuam 1) — 8), 
umeem Ha cpepe S He meHee CueMHOeO 4UCAA PA3AUUHOLX KPUMUYeECKUX moUeK. 

Flas (byHKWHOHaIOB, YOBETBOPAIOMMX YCJIOBHAM TeOpembI 3, MOET 
ObITh NocTaBseHa 3afaya OO H38yYeHHM CTPyKTYPbl MHOXKeCTBA KPUTHYeCKHX 
TOYeK TIpH COBMaeCHHH COOTBETCTBYIOWWMX KPHTH4YeCKHX TOYeK (byHKUHOHa- 
ga (x). 

STOT BONpPOC TOHOCTbIO XapakTepH3yeT Teopema 4. 

Teopema 4. Ecau Cry = Crys, = ++ += Cmpi,=C, Mo Ha cqepe S cy- 
uyecmeyem mHOsICeCMé6O KPUMUMeCKUX MoO4ueK, NPUNAOAeHaMUX KpPUMUYeECKOMY 
SHAUEHUIO C, POO KOMOpo2o He meHowe 1 + 1. 

Teopema 3 aBsideTcsH HenocpeACTBeHHBIM OGOOH[CHHeM aHasOrMyHBIX TeopeM 
Wid CyHKUMOHAJIOB Oosee YacTHOoro BHfa (*, 8). 

3. IIpH HekOTOpbIX JONOTHHTeAbHbIX NpeANONORKeHHAX OTHOCHTeEbHO 
rlanKoctH onepatopow A, Lz, Le’ i I teopema 3 moxeT ObiITb WOoKa3aHa 
MeTOJOM OpTOrOHaJIbHbIX TpaekTopuli (8, °). 
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Bpeylem B paccMoTpeHHe omepatoppl 


Tx, 

ete x€S, 

= x (iz ive ieee) 

Dy a Vii eee =e Seley, 
i Gel ee ae ee 

Dy = Tix. > Baer ES: 


LS) b 
rye 


BigP Bh =, (Boe ae: se TU al en 


Silecb uepes By, 0603HaGeHa IpousBoqHad Ppeme onepaTopa A B TouKe A’x. 
Paccmotpum fuptepentinasbHoe ypaBHenue 


dx (t) 


rae x(t) — qubdepenuupyemMbid m0 wHcMOoBoMy Mapametpy ¢ o6pa3 B E cer- 
_Meuta [0, 1]. Ecam onepatop D ynopaerBopseT ycnosuro Jumma B HeKO- 

Topow oOmacTH QS, To ANA HekoToporo ¢,>0 B cermente [0, fo] 
AupdepenuvasbHoe ypaBHenwe (1) MMeeT e€MHCTBeEHHO? pellenve x(f), 
oOpatlatoueeca pH ¢ =O B 3afaHHElli snementT x,€S. Ito pelenne nenpe- 
PppIBHO 0 ¢ HM HenpepbIBHO 3aBMCHT OT HayasbHOro ycwoBpua. Penienue 
x(t, X9) ypaBHeHusa (1) Ha3s0BeM TpaeKTOpHeli, BLIXOAMeH M3 TouKH x, ES. 

Onpeneium Ha ccbepe S onepatop 


Koay Uae XG hah lOmee 
Teopema 5. Jaa awboeo t€E[0, ty] u awb6oeo x,€S 


x (Cee t) é Rp 
npu4em 


sa Agee, tae (ee 


Teopema 6. JIycmo «(x, t), t€[0, t,],—mpaexmopun, eoixodawan uz 
Npou3zseoAbHoli mouku x€S. 

Toeda 

pt en 
Flx(x, )l—F(x)>N [YM (Latia’x, 1A'9)/, 
z=0 
2de N > 0 —Hekomopasn nocmosHnan. 

Jlna cnyyaa rusmbOeptopa mpoctpaucTtBa (opmyvia (2) Oblwia yKa3aHa 
M.A.KpacuocesipexuM. CooTHomenne (2), 10Ka3btBalolilee, YTO BAOJIb TpaeKTOpHH 
IIPOMCXOMUT BOspacTaHue (pyHKWMOHaa F (x), MO3BOJIAeT MOKasaTb Teopemy 3. 

IloctpoeHve OpTOroHaJIbHbIX TpaeKTOpHi MOXHO aHaJOrH4HbIM OOpa30M 
TiposecTH fia wmoOol ocTaTouHO TrwayqKoH woBepxnocra W(x)=a, rye 
(byHKuHoHan D(x) yqoBueTBopsxeT ycuopatio DM (Ax) = D(x). 

CcbopMyIMpoBaHHble TeOpeMbl O KPHTHYeCKMX TOUKAX MepHozMyecKoro 
(byHKUMOHaIa MOryT ObITb IPHMeHEHbI K HCCJIeOBAHHIO HEKOTOPbIX KNaCcoB 
CHCTeEM H@JIMHCMHbIX HHTerpaJIbHbIX yYpaBHeHHH. 


(2) 


Boponexkckul rocylapcTBeHHBIH Tlocrynuso 
yHUBepCcnTer i 20 Se 
IMTHPOBAHHAA JIMTEPATYPA 


Lj]. A. JIswoctepuukx, J.T. Wuupeabman, Tononormueckue metogp B Bapna- 
WMOHHBIX 3afayaxX HM UX MpHoweHua, 1930. 2M. A. Kpacwoceabekunh, JAH, 
102, Ne 6 (1955). %A. WU. Per, Tp. cemunapa mo (py HKWHOHAJIbH. aHaJlu3y Bopouexck. 
foc. yHup., B. | (1955). *10. Tr. Bopucosu4, JAH, 101, Ne2 (1955). ° M. A. 
Kpacnoceapckui, Yen. matem. nayk, B. 2, 157 (1952) SOs eb opel clonpy aus 


Tp. cemuuapa no (byHKUMOHaIbH. anaiu3y Boponexkck. Toc. yHMB., B. 5 (1957). 7M. AY 
KpacnuoceabcKu it, Tomomormueckne MeTOMbI B TCOPHH HCAMHCHHBIX MWHTErpasbHBIx 
ypasuennit, M., 1956. °®9.C. WutTaananse, Tlucceptauna, MIY, 1950. int, JX. 


Jiioctepuux, Tp. Mucr. um. B. A. Crexnopa AH CCCP, 19 (1947). 
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Jlokxagmn Axagemun nayx CCCP 
1960. Tom 131, Ne 2 


MATEMATHKA 


r. A. BECCMEPTHDbIX 


O JBYX MPHBJIMDKEHHbIX METOWAX PEWIEHHA OMEPATOPHBIX 
YPABHEHHM B FHJIbBEPTOBOM TIPOCTPAHCTBE 


(II pedcmaeaeno akademukom C. J]. Co6oneevim 21 XI 1959) 


|. PacemoTpHM ypaBHeHHe 
Ay (1) 


rie A — HHeEMHEIN CaMOCONpAxeHHbIM MOORKUTeCMbHO-ONpeAeJIeHHBIN orpa- 
HMYCHHbI ONepaTop, JeHCTBYIOLUMH B BeLeCTBeHHOM IHJIbOepTOBOM MpocTpaH- 
ctnpe H; b—3afaHHbli, y— MCKOMBIM 9eMeHTE! IpocTpancTBa HH. Bepxutoro 
M HVKHIOIO TpaHHI[bl CieKTpa Onepatopa A O603HaYHM COOTBETCTBEHHO Yepes 
M um(0<m<M). Tounoe pemenue ypaBHeHua (1) oSo3HauHM 4epe3 y’. 
Hoke mpelaraioTca Ba MpHOM2xKeHHbIX MeTOJa pellieHHA ypaBHeHua (1), 
ONM3KUX TO cBOeH NpHpowe K MeTO,y HavcKOpeHimero cnycKa (1). OTH MeTO- 
bl, Ha Halll B3rJidfl, MHTepeCHbl TeM, YTO OJHOBPeMeHHO C MpHOJIM>KeHHbIM 
NOCTpOeHHeM pelleHuA ypaBHeHua (1) HaxofaTca UpHOmM2KeHHbIe 3HadeHuA 
OMHOrO, a pH HeKOTOPbIX ONONHUTeMbHBIX OPpaHHyeHHAX laxKe ABYX 
COOCTBeEHHBIX UNCes ONepaTopa A. 

2. Ilyctb y )—MpOM3BOJbHbI QuIeMeHT MpoctpaHctBa H. Iloctpoum mo- 
CJl@OBATEJIbHOCTb IJICMCHTOB Yp MO P€KYPPeHTHbIM (PopMysam 


2 
Griy = Yp ae Ye QU, Xk, (2) 


rye 


= (Ap, Xp) (AA,, Az) 
i AUp— b, pe= Crea ) Gi (i 5 Ap = Axe — URXR- (3) 


IIponecc (2), (3) cTaHoBuTca HeonpeyemeHHbIM, ecu pH HeKoTOpom k 
BekTop A, oOpamlaeTca B Hywb. B 3STOM cCysyyae, OYeBHHO, Xp ABIAeTCA 
COOCTBEHHBIM SJIEMCHTOM ONepaTopa A, HW JerkKO BUJeTb, uTO 


f,)* ° 4 
1G eee CRs 
PR ie 
Ilostomy mpeyctapnser [wxtepec ror cayyait, Korga ||A,|=+-0°% npu scex 
Raa Oy Le ose 
Teopema 1. Mocaedoeamencnocmb aAemeHmoe Yr, NoayieHHaAn no qop- 
mylam (2), (3), cxodumca no nopme npocmpancmea H Kk pewenuto y” ypae- 
HeHust (1). 
Tounyto omeHKy GbICTpOTEI CXOAuMOcTH mpolecca (2), (3) Halitu ne yna- 
och, Mb MoxkeM JIMIUb YTBep2xKaTb, TO cnpaBewuBa OleHKa 


ly —¥I<aly—y' I, 
rye 
Rue 256m*M2 1 
a= [1 — GrpaF area 
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Ham nowao6atca HMxKe mMpoctsie HepaBeHCTBa 


(x, x)? 4mM 
(Ax, x)(A-e, x) > Ce mae? (4) 
(Artz, te 64m3M3 
(Ax, x) (a 8) > (MF mp (5) 
A 
Gia (An <0. (6) 
JlokasatenbcTBO HepaBeHcTBa (4) NPHBeeHO, Hanpumep, B (1); (5) 6e3 


TpyWa ycTaHaBIMBaeTcA MpH nomomn (4); (6) sBaseTca cueqcTBHeM Hepa- 
BeHCTBa IIH MOMEHTOB (CM., HampuMep, (7)) 


A Asses cee (Abc ae ela Al eae 
I[pHBeqeM KOfOTKO OKa3aTeJbCTBO Teopembl. Ilyctb rz = ye — y*. Torga 
x, = Aris (7) 


Bpruntaa y° “3 O6eux yactel coorHomeHua (2), Cyyqem uMeTb 


if Arp, (8) 


ey, : Te + 2H 
oTKy 1a 


Pach nr 


4 
ie 2 


eal =I Pk am 


ae ae Rec Raye) es 
= || rel? — aon (Afinn Ts) tare a (4 i ele 


oe rae dea gE fp ined oly AZ 
(Ye + 2p) sau rer TH) (Y_ + 2+)? an Ge): 


MW Tak Kak 
—_ (Axg, Xp) (ABtgs Tp) (9) 
Mama CAge Nucci ae 


TO, B cHuy (6), 


4 
A2 a 
(Arg, fe) | (ip 2p) Be ( ss i) 


4 inate 
= 4m | (Ate 1) + Garay |S 


7. Tr oe 


CyeoBaTeJibHo, 


Ia P <I, —Gaaae (A?re, Tx) + ae bay C3) = 


Ae 4(%_ + pz) (A, air IP 
=| ~ (%p+ 244)? We (Ges Fp.) UE 


Janee, B cuny (5) u (9), 
4 (Yp_ + pp)? (Arp, Tp) 4 (p+ Mp) Me (A?rp, T,)° 256m3 M2 (p+ Bg) Up 


Cpe? Bp Tp Ta) Cte Pp? (Ape Tp Me) ~ (MF me (+2 


Kpome toro, 


a eee (Yet Pe) Me Yel Bet I M/m+1 (M+m)m 
p re (teF 2h)? (te! Ma + 2)? (M/ im + 2)? (M + 2m)" 
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Takum o6pasom, 


4%, Pe) (Aen 256m MS 
(Yet 2p)? By ps %) ~ (M+ 2m)? (M+ mp” 


9 256m* ME 
[resalP << [1 arpecop apd 
TeopeMa j\jOKa3aHa. 
3. IIpumensa k (8) onepatop A u yuuTelBad (7), WIA HEBASKH X,” MONYYHM 


Xpty = Xp— ee hy = Aly — 0s (10) 

MirepalMoHHblii mpolecc, onpesenenHbI cooTHOWeHHAMHU (10), C TOUHOCTHIO 
yO HOpMMpOBKH coBMafaeT C OJHHM M3 MpoleccoBs iA MpHOAMxeHHOTO 
OTbICKaHHA HWKHeH paHHlbl cnekTpa onmepatopa A, Mpefo*xeHHbIM 
M. A. KpacuocempcKum B (*), CCIM Ha¥abHoe NpHOJMxKeHHe B MOCcIeHeEM 
BbIOpaHO paBHbIM Ay, —b. YnomsanyTpii mponecc uccmegopan DB. II. Ilyra- 


yeBbiM B (4). Mcnomb3ya ero pe3yJibTaTbl, IPHXOAHM K CJiIeyouleMy yTBepxK- 
JIeHH1O: 


Teopema 2. JTycmo E,—cnekmpaaonan dynkyua onepamopa A u 
| EmteXol| = || Em+e (Ay, — 6)|| > 0 Ona sto6020 =e > 0. Tozda 


|| A" x, — mx 
JAY me 


lim: ee = ie alin 
k->oo k->co | Xp l 


IIpH HeKOTOPbIX JONOJHUTeCJIDHbIX OFPaHHYCHHAX Ha CMeKTp oMepatTopa A 
MOXKHO YyTBepKLaTb CXOMMMOCTb MOCJIEOBATeMbHOCTH UHCeN Ye K BepXxHeli 


rpanuye cnektpa M. Tounyto dopmysMpoBky pe3y/IbTaTa u3-3a ee TpoMo3i- 
KOCTH MbI 3@Cb He NpHBO]UM. 


4. Tlopeqenve HEBASKH Xp MOXHO UCHOMb30BaTb JIA MOMYYeHHA HOBO 
(B HeKOTOpOM CMbIcyIe yuWel) OWeHKH CxO_MMOcCTH Mpouecca (2), (3). 


Teopema 3. [Jo aw6omy = >0 moocno yKa3samo maxkoti Homep ky, 4mo 
Ona ecex p > 0 cnpasednueo Hepaeexcmeéo 


IYete— PIG +2)? ll gn, —¥ 
M 
IMI Se Dig 
5. B cayuae, Korga onepatop A JMUIb NOOKUTeIbHbI, T. e€. Kora 
m=0(, Teopema 1, BooOmje roBopx, TepaxeT cumy. OHaKO B 9TOM Cuy4ae 
MOKHO IIPHBeCTH OObIYHOe OCaOMeHHe NOWOOHEIX TeopemM. Kak u3BecTHO (cM., 


Halpumep, (')), 3afaya peweHua ypaBHenua (1) cBogquTca K 3aqaye 06 
OTbICKaHHH TOUKH MHHMMYyMa (pyHKILMoHasa 


F (x) = (Ax, x) —2 (b, »). (11) 


COC] = 


Teopema 4. Ilycmo m=0, no ypaenenue (1) umeem pewenue y*. 
Toz2da nocredosamenbHocmb NpubAUICeEHUIL Yp, NOAYYEHHEIX Npu nomoLu npo- 
yecca (2), (3), Aeanemca MUNUMUsUpYyOLYel nocaedogamencHocmorww Aaa yHkK- 
yuonana (11). 

6. M. A. Kpacnoceancknit mpezsoxun B (*) HeCKOMbKO pHemMoB yaa 
OTLICKAHUA HMKHCH TpaHUl{bl CleKTpa oMepatopa A, OTJMUHDIX OT ynoMAHY- 
THIX Bbille. OXMH W3 HUX, HasBaHHbili B (°) mpHemom 4, Obl TakxKe uccmeN0- 
Ban DB. II. Ilyrayessim (°). MoxHo nocrpouTs uTepalnoHHbiii powece waa 
MpHOJWM2KeHHOrO pelleHut ypaBHeHua (1), HeBasku Ay,—b B KoTOpoM 
C TOUHOCTbIO LO HOPMHPOBKH COBMAaajoT C NOCeLOBAaTebHOCTLIO MpHOmWKe- 
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HHH, NOYYeHHOH Np MoMommM npvema 6, npw BbIGope HayabHOoro npu6su- 
*KCHHA BNOCIENHEM PaBHBIM Ay, — b, TaKoli npouecc onucbiBaetca CopMysaMu 


4 
Op ses) tbe (12) 
Tye 


(Aan, o.) (AA,, A,) 
Xp = Ayr —O, Dee ai iL ear eaar a Ap = AX — PpXp- (13) 


Hayasbuce npuCnnxKenne Y) BbIOMPaeTCA NMpOuSBOMbHO. 


Teopema 5. ITpoyecc (12), (13) cxodumca x pewenuto y* ypaenenus (1) 
CO CKOpocmeto eeomempuueckoll npoepeccuu. 


TouHy!o oueHky CbICTEOTbI CXOMMMOCTH HB STOM Clyyae HaliTH He yanocb. 
OxpHakO MOXKHO y1BepXMaTb ClipaBeVIMBOCTh OLeCHKU 


; 


lye—Y |< ly —y’ 


- 64 (2M +. m) m4M3}'/2 
Sioa! marcia 
Wat Hepasku x, = Ay,—b cupaBeznusa teopema 2. Jlna mpouecca (12), 
(13) octaeTca B Cue yIBepxJeHHe MyHKTa 5 M MMeeT MeCTO TeopeMa, aka- 
JIOrMuHaA Teopeme 3. 
Teopema 6. J[na aw6oe0 © >0 mooxno ykasamb maxot Komep k,, «mo 
npu ecex p>O umeem mecmo ouenka 


| Yt p— YG +2)? Ye, — Yh 
20e g= M+ m 5 
Bripaxatio OnarofzapHoctb M. A. KpacHocesbckomy 3a BHUMaHHe U MOMOLLb, 
OKa3aHHy!0 IPH HaNvcaHHu STOM 3aMeTKH. 


BoponexcKHH rocyZapCcTBeHHBIi Tlocrynusio 
neyarorMueckHH WHCTHTYT 21 XI 1959 
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Jloxaayn Akagemuu wayk CCCP 
1960. Tom 131, Ne 2 


MATEMATHKA 


10. fr. BOPHCOBHY 
- BPALJEHME CJIABO HEIIPEPbIBHbIX BEKTOPHbIX MOJIEH 
(IT pedcmaezexo axademukom IT. C. Anekcandpoeum 18 XI 1959) 


Ana oToOpaxkeHuist B OMKOMMAKTHbIX TONMOJOrHYeCKHX MpocTpaHcTBax 
Jlepe (?) BBen NOHATHE NOMHOrO MHeKca pewieHui. Ha ero ocHOBe MbI BBO- 
TMM MOHATHE BpalleHHA Ca6o HeNpepbIBHOTO BeKTOpHOrO Noma x — F (x) 
B TrHIbOepTOBOM mpocTpauctse, rye F(x) oToOpakaeT KaxkAyio ciao cxo- 
JAULYIOCA MOCJeLOBAaTeJIbHOCTh B TMOCJICOBATEMbHOCTh Tak»xKe cabo CXOA- 
ULYIOCH, H YKa3bIBaeM HEKOTOPbIe MpHJOXeHHA ITOTO NMOHATHS. 

1. OSo3HauHM uepe3 H BelllecTBeHHOe cenapabesbHOe THbOepTOBO MIpo- 


cTpaHcTBo u yepes H, u H™—ero optoroHanbHbie Apyr K Apyry mo_upo- 
cTpanctBa, rae H, umeeT pasmepHocts n<m, a H™ umeer mecbeKT m; nyctb. 
P, w P™ —omepatopbl opToroHasbHoro MmpoeKTMpoBaHuA Ha 929TH NOANpo- 


cTpauctBa. PaccmotpumM onepatop Jx = —P,x+ Px. Muoxectso H (J) 
9JIEMeHTOB X, YOBJICTBOPAIOUIUX HepaBeHCTBY 
x; XT or > 0; (1) 


HasoBem J-oOjlacTbio upocrpanctBsa Hf. B yactHoctu, ipa m=O nomyyaem 
map; uph n=0, m>O—unannnZp; mpu n=m>0—runep6onnueckyro 
o6lacTb. OGbIuHbIM OOpa30M B oOOsacTH (1) BBOMTCH cla6aa TonoorHua. 
OTKppiTble B cadol TOMONOrHH MHOxecTBa J-oOacTH OyyeM OO03HadaTD 
yepes U. Hanpumep, MHoxKeCTBO, BbIpegsaemMoe u3 J-OOaCTH OTKPbITbIM 
LLHJIMH ApOM 

[Pax <p, (2) 


ABJIACTCA OTKPbITbIM B 11 (J) MHOXKECTBOM, KOTODO? Mbl. OyJeM Ha35IBaTb 
OTKpbITHIM J-1apoM H O+O3HadaTb T (J). 


Mobi cKaxkeM, 4TO Ha 3aMbIKaHuM U orpaHwueHHOrO OTKPbITOrO MHO?KeCTBA 
U onpewemeno cao HempeppiBHoe BeKTOpHOe Mone x —F (x), ecau cnado 


HempepbiBasiii onepatop F(x) onpeyenen na U u jleiictByet B J-o6nactTb: 
(JF (x), F(x))<r’. (3) 


JIpa noua x—F,(x) wu x—F,(x) HasoBem ca50 roMoTONHBIMH, ecru 
cyukecTByeT none x —@(f, x), caa6o HempeppiBHo2? no (¢, x) nu opu t=0 
u ¢=1 copnaya‘oulee COOTBETCTBEHHO C MepBbIM HM BTODHIM. 

Ilyers Ha rpanuue U none we weer HyJe@BsIX BekTopoB. Muo xectBa U 
u FU orpauuyeHbl WM cojlepxkaTcd B HeKOTOpOM 3aMKHyTom J-mape T (J). 
Cnadgum T (J) cabo Tononoruel. 

JlemmMa. Muorecm30 T(J) s3saaemca xaycdopprssim ceasivim OUuKOM- 
NAaKMHblM NpocmpaHcmsom C nepeoli AKCUOMI CueMm4OcMu U CAadO Henpepst3- 
HO Oedopmupyemca Ha cede 6 mouKy. 

Muoxectso U aBideTca OTKPbITbIM MHO2KECTBOM B TG Ha HeM ompe- 
WeeH MomHbI HHZeKc (B Mpoctpanctse T (J)) onepatopa F(x) B= cmbicue 
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Jlepe (7), KOTOpbIli He 3aBNCHT HU oT BbIOopa T(J), HA OT cnocoba mMposou- 
2%KeHMA OTOOpaKenuA Cc rpanuupr U ua U, u NOSTOMy MbI Ha3biBaeM ero 
BpallleHHeM. 

| CiopmyupyeM B BHJe Teopembl OCHOBHOM pesybTaT Oo BpallleHHH, 
| BplTeKaloWINH u3 Teopem Jlepe. ; 

Teopema 1!. [Tycme na epanuye U oepanurennoeo omKpoimozo mHo2Ce- 
cmea U caaéo HenpepeleHoe none He oO6patuaemca 6 HYAbd. 

Toeda epatyenue y noan x—F (x) na epanuye U seasemca aucaom UE ALLM 
NOAOWUMECACHEIM, OMPUYAMeACHELM UAU HyAeM. Bpatuenue noaa onpedeasemca 
moAbKO 3HaWeHuaAmMU F(x) Ha epanuye U u ne 3aeucum om NPOOOAIK CHUA 
noas Ha U. Crado ,2zomomonHele noaa umerom oduHaKOe0e BepateHue, ecau 
ceasbiearouyee ux nore x —W(t, x) npuO<t<1, x@U ne oO paujaemcs 6 
Hylb. Ecau U cocmoum us cymmelt mxoocecme U,, Us (\Ug=0, u na epa- 
Huyax U, onpedenenbi epaiuenun x. noan x —F (x), mo 1 = Xo. 

B wacmrocmu, ecau Uz codepocum eduncmeennyto Henodeuoicnyto mouKky 
Xa = F (Xa), mo epawjenue Y Ha3sbleaemca ee undOeKcom. Koeda U codepocum 
KOHELHOE LUCIO HENOOGUIKCHHLX MOUEK Xz, MO BpalueHue NOAA yY paéeHO cyMmMe 
ux UHOEKCCE. 

2. OWHOH U3 OCHOBHEIX 3afad NpH H3y4eHHM BeEKTOPHBIX Nose sABIAeTCA 
BbIUHCJIeHHe HX BpallleHusA. OTMeTHM, YTO px OOUIHX TeOpeM, MpHMeHUMBIX 
B Hallie peamwsauMu, ycTanopnen Jlepe. Hyxe BpbluncnatoTca BpallleHua 
HEKOTOPbIX KOHKPeTHbIX mosiel. 

B KOHe€YHOMepHOM pocTpaHcTBe, a Take B OaHaxOBOM JIA BMOWHE 
HeMpepbIBHOTO TOJIA NOHATHE BpallleHHA ObIIO WeTanbHoO usyyeHo M. A. Kpacuo- 
celbcKuM (*). B cayuae, Korga 06a BpallleHHA oOMpeyeseHbl, OHH COBMaaloT. 

Teopema 2. //ycmb na epaxuye omKpolmoeo mHooecmea 6 IBKALLOObOM 
npocmpaucmee 3a0aHo BeKMOpPHoe none 63 HYACBLIX BeKMOPOE. 

Toeda 6paiweHun noan 6 OOOUX ONnpedeneHUuAX OOUHAKOEEL. 

BosbMeM Teniepb B kKayecTBe U otkppitpi J-map T(J) umn cma6yto 
okpectHocTp nya U (8). 4 

Teopema 3. [Iycmp na T(J) (uau na U (8)) 3adano caabo nHenpepolenoe 
none x —F (x) 6€3 nynesolx eeKmopoe Ha epanuye T (J)  (coomeemcmeenno 
U (8)), npuwem F(T (J)) T(J) (uau FU (8)) cU (8)). 

Toeda epaiwexnue noan na T(J) (coomeemcmeenno na U (8)) paexo +1. 

Orcioya BbITeKaeT Culefyroulee oOG6oOuleHHe pHHuna MWlaynepa — Tuxo- 
HOBA: 

Teopema 4. Cura6o nenpepoienoe omobpasenue F(x)  mxoocecmea 
T(J), uau U(9), uau wapa |x|<r? 6 ceba umeem HenodeuscHyto mouky 
wee= 1 (xX). 

Hanomuum, uto nome x—F(x) Ha3biBaeTCa HeyeTHBIM,ecuM F(—x) = — F (x), 

Teopema 5. J/ycme U — cepanuuennoe omkpolmoe ces3sHoe YyeHmpaAbHo- 
CUMMEMPUHECKOE MHOHCECMEO, 3BEZOHOE OMHOCUMEALHO MO4KU 0 (wanpumep T (J)), 


u nycmo Ha U sadaHxo caabo Henpepolenoe nore x —F (x), Komopoe neuemxHo 


Ha epanuye U u ne umeem na Heli Ny Nesblx GeKMOpos. 


To20a é6patuenue nona HevemnHo. , 
OrmeTuM, ¥TO AJA BHOMHe HeMpepbIBHbIX MOMeH MOMOOHOe yTBeprKAeHHe 


6bI0 WoKasano M. A. KpacHocesbcKuM (*), a JIA KOHEYHOMePHEIX oJelt 
Bnepsbie BopcyKom OpIl0 3aMe¥eHO, YTO BpawleHHe HeHyJeBoe. 
Jina BbroMCNeHHA BpauleHvA NOAA Ha rpanuue J-1apa 


|Paxl=p, (Ux, <r, (4) 


GbIBaeT Tlogle3Ha cleqyloulan 
Teopema 6. Ecau PinF (x) = PnX Ha epanuye (4), mo é6paiwenue noas 
x— F(x) na epanuye (4) pasno epatyeHuio KOHeLHOMePHOeO NOAA xX — Puke) 

Ha cipepe |\x\|=p npocmpaxcmea Hm. 
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IIpu nomomu teopempr 6 BbIUMCIHeTCA BpallenHe Nola x—AhAx, Pye 
A— auuelinpili orpanuuenHblt caMOcolps2keHHbId onepaTop uM -— ero pery- 


jispHoe 3HayeHne. VapectHo, uTo onepatop A pasviaraeTcd Ha CyMMYy jIBYX — 


OpTOroHaJIbHbIX KomMmoHeHT A = Ag+ Ac, rye Ag HeceT 4HCTO TOYCUHbI 
ciekTp onepstopa A, a Ag—Henpeppipnbli. Byyem mpeanonaraTb fakxKe, 
yto ||Ag|<||1 u uTo HaligeTca TOMbKO KOHeYHOe YMCMO COOCTBEHHEIX 3Ha- 
yeHu (yUMTbHIBaH MX KpaTHOCTb) ONepaTopa A, NpeBOCXOAAINMX MO MOjLyJIIO 
alan. 

i Hallux Mpeqnoso*KeHHAX Tome x—AxX WMeeT TOMbKO OJHY Hem0- 
JIBYKHy!IO TOUKy x=. 

Teopema 7. Hx0ekc nenodeuxcnoll mouku x= 8 noaa x—hAXx pasen 
(—1)", ede n—cymma Kpamxocmeti coOcmeenHolx sHaueHut onepamopa A, no 
abcostomHol eeaudune npeeocxodsuux |d|>. 

B uactHoctTu, ecuu x—Ax—snomHe HempepbiBHoe Tose uw A OTMHUHO 
OT COOCTBEHHOFO 3HaYeHHA, TO BCe YCJIOBHA TCOPEMbI BbINOJHAIOTCA, H B 39TOM 
cylyyae BpallleHve cjla6o HelpepbIBHOTO NOJIA COBNMafaeT C BpallleHHeM BILOJHE 
HelpepbIBHOrO, 

3. KoHcTpyKUMA BpallleHHaA cya0o HelipepbIBHOrO MOA, 3afaHHOrO B 
J-o6nacTH, JonycKaeT o6o6uleHHe 3a cueT OGOOMeHHA NOHATHA J-OONAaCTH. 
Ilyctb Ha npocTpancTBe H 3aqaHbl Ba cbyHKiHoHata (x) u (x), yOB- 
JIETBOPAIOULHe CJICLYIOULHM YCJIOBHAM: 

1) p(x) nu (x) cna6o nonyHenpeppipuble cBepxy (dyHKIUMOHAJIbI, T. e. 
npy_ x» xy Time(x) > (x), limd (x) >$ (9). 

PaccmotpuMm ¢-o6sacTb H (¢) 


e(x)<r* (5) 

uv B Hel b-map T (¢) 
P(x) <9”. (6) 
2) CyulecTByeT Taka cya6o HempepbipHad pedopmauua p(t, x), 
Oxt<l, pQ, x)=98, p(O, x)=, oGnactu (5), 4TOV ie (pee 


] 

id(p(t, x))|—cTporo yOppatoulme dbyHKuun oT f. 

3) ¢-Iap (6) aBanetcs orpaHHYe€HHbIM MHOXKeCTBOM B HH. 

4) JltoCoht wap mnpoctpanctsa H cofep»xuTca B HeKOTOpOH oOsacTH 
(x) <p*. * 

Bpejlem cna6yio Tononoruio B H(¢) u T (¢); nycTb 

5) g-O6nacTb H (~) uMeeT 3aMKHyTOe MoKpbiTue {V}, cofep2xKalllee BMecTe 
c V Ww MX KOHeUHbIe NMepeceyeHuaA (HeNycTble), MpHueM wW1O6ad OKPeCTHOCTb 
U (Xo) (B Hf (¢)) coxepxxuT Takoe V, uTO X) Haxo_uTcA BHyTpu V; nepeceue- 
Hue muoCoro V c mobs T (d), ecm He TycTo, cia60 HenpepbiBHO pedop- 
MMpyeTca Ha ce6e B TOUKY. 

Ilycrb U — orpaHwyenHoe oTKpbiToe MHoxKecTBO B H (¢) uM Ha ero 3aMbI- 


KaHuu U onpefesieHo cyla6o HelpepbiBHoe BeKTOpHOe Nose x —F (x) 6e3 
HysieH Ha rpaHuue U, npuyem 


(E(x) <r are: (7) 


Torfa ompeyeseHo BpalleHve noma Ha rpanuue U, u cnpaBesuupa Teopema |. 
J|pyrve TeopeMbl CoOxpaHsIOTCH MPH JONOMHNTeMbHBIX MpeANOMO*KeHUAX. 

4. B KauecTBe OfHOrO H3 BO3MOXKHbIX UPHJO%*KeHuii MpuBeyem (cbopmy.an- 
pOBKy TeCOPeMbI O CYLIeCTBOBaHHH HeABHOM (PyHKUHH. 

Ilyctb X, V, Z—ruunp6epTosbl mpocTrpaHcTBa Hu onepaTop 


F (x, y) = F (x, 9) + R(x)y+ O(x, y) (8) 


onpefeneH mpu (x, y)EM x T (4), rye M— orpannuenroe MHoxecTBO BX; 
T (?) —cna6oe saMblkaHue oTKpbiToro ¢-mapa (6) g-odnacru (5) npoctpan- 
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ctpa V uw gelictsyet B Z, Paccmorpum takyio cuctemy U, (8) oxpecTxocteli 
(so Beem V), uto (| U,(8) = 96. Tlpouspenenue oKxpectHoctu Ha uncnO 2} 
o6osHauHM )U,. 

Teopema 8. Ilycmp F(x, 8)+@(x, y) caa6bo Henpepolwen na 


M x T (); (ROAM42 cytwecmeyem u caabo Henpepoleenh no (x, z)EM x Z; 
[R(x)I*IF (x, 8) 4+ O(x, ylET(h), (x, yEM x T (9); (9) 


[R (x) 17 [® (x, y’) — (x, y")]1 Uz (9), (10) 
KQK MOAbKO 


yf —y" GU, (8), xEM, 2A>0. 


Toeda cytyecmeyem pewenue y= y (x), x@M, ypaenenua F (x, y)=0, 
npunadsencaiyee T (b) u crabo Henpepoleno saeucsiuee om x. 
SaMeTuM, 4TO ycuoBHe (10) MoxHO 3aMeHUTb Ha Cyepyrollee: 


JIR(x)T* ID (x, ¥)—O(x, y NI <ly’'—y", o' — ye. (8), xEM. 


5. Cma6o HempepbIBHble ONepaTopbl, yOBseTBOpsIoMIMe ycoBHAM (3) HJM 
(7), ECTeECTBeEHHO BO3HHKAaIOT pH oToOpaxenun H (J) unu H (¢~) nocpexcTBom 
TpaeKTOpHH udPepeHuMaJbHbIX ypaBHeHHi B THIbOepTOBOM ITIpocTpaHcTBe. 
IIpu ycuioBuv MepHoyMuHOCTH NO BpeMeHu MpaBoli YacTH KaxKOH HenoBUx- 
HOM TOUKe OTMeYeHHOrO pecOpa3s0BaHHA COOTBETCTBYeT TepwomMyecKoe pele- 
Hue. IIpupefenubie BbIWe TeOPpeMbI O BPpalleHHAX MNO3BOJAIOT He TOJIbKO 
WOKa3bIBaTb CYLeCTBOBAHHe NepvMowuuecKHX pelieHHi, HO B HEKOTOPbIX 
CJlydaAxX HW OWCHHBaTb HX UYHCIIO. 

6. OTMeTHM, 4TO YaCTb pe3yJIbTATOB COXpaHAeTCA JIA mpocTpaHcTBa 
@yHKUMOHAIOB Hay cenapaOebHbIM OaHaxOBbIM MIpOcTpaHCTBOM. 

Axstop mpu3HatesneH M. A. KpacHocembcKomy 3a BHYMaHHe K pacoTe. 


BoponexkckHH rocyapCTBeHHbIii Tlocrynuao 
YHHBepCcHTeT 6 XI 1959 


UWHMTHPOBAHHAA JIMNTEPATYPA 
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Jloxaagn Akagemun nayk CCCP 
1960. Tom 134, Ne 2 


MATEMATHKA 


A. B. E®HMOB 


O JIMHEMHbIX METOJAX CYMMHPOBAHHA PAJOB ®YPbE 
NEPHOAMYECKHX ©YHKIMM 


(ITpedcmaeaeno axademuxom A, H. Koamoeopoeoim 27 XI 1959) 


I. IIpH nomMomuM TpeyroubHOH MaTpHIbl 
A=jO0)' (k= 0,4). Sree) 7S ee 


pany Pypbe cymmupyemoli cdbyHKuuu f(x) mepvofa 2x cTaBUTCA B COOTBET- 
cTBHe TpHroHoMeTpHuecku nowHHOM U,(f, x, A): 


Oe (ia x A= 3+ »: MY (ag coskx + bgsinkx) (n=0, 1,...); 


k=1 
rye a, u be—Kosbbunvents Pypbe dynKuun f(x). Uepes 


Kn (f) => + 3) M cos ket 
k=1 


o6o3HauuM spo metoga U,(f, x, A). C. M. Huxonpcxui (4), B. Hag (*), 
Kapamata wu Tomuyu (*) Jain yCOBHA, HakjlafbiBaemble Ha MaTpyuy A, mp 
BLINOJHEHHH KOTOPHIX [JIA OOOH CyMMMpyemoH (byHKuHMH f(x) Mepuoza 2r 
B KaxKJOH ee Touxe JleGera x cupaBejIMBO COOTHOLIeHHe: 


lin CnG- 4) =e (2) 


Mel jjaeM HOBbIe YCJIOBHA, KOTOPbI€e ABJIAIOTCA paciiMpeHHem ycwopull, 
janupix C. M. Huxonscxum, Bb. Hagem u Kapamatoi u Tomuyem. 
Teopema 1. Java abot mampuyot (1) cnpaeednueo HepaeexHcmeo 


Tw 


ery ee k s a 
\I Ke (Ide SC, +s ¥ pai Re ae 
0 =0 =0 


2de AY) — i — 29, 4+ WY, uw Cy, Cz, Cy —abcomomnvie nocmoannole. 
Teopema 2. Ecau nocaedoeamenonocmb (1) ydoeremeopsem ycaoeuto 
(Gol 
k+1)(n—k = 
Se ee Ar) <C, 
k=0 
mo OAA mozo, umobot Orn «atoboli cymmupyemot ynKyuu [ (x) nepuoda 2x 


6 Kas#cOol ee mouke Jlebeea x yOoesemeopnaoce coomHowenue (2), HeoOxodu- 
MO uU Oocmamo4Ho BolInoAHeHUe yCacéuti 


lim? = (eS omer: (3) 


n—oo 


Wace ©: (4) 


Heo6xoxumoctb ycnosus (3) qoKasana C. M. Huxonpcxum (4), a HeoOxo- 
AUMOCTb ycnoBua (4) — Cuyonom (*) (oKasaTebcTBO cM. (°)). 
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| 


II. lycth ow (6)—nosoxutenbnan yHKUNA, sAaBusIOMaaca MOJLYJIeEM He- 
mpeppiBxoctu (°). Uepes H[w] o6osHayaem Knacc HenpepHIBHBIX PyHKUHit f (x) 
NepHoya 27, MofyJIb HeMpepEiBHOcTH KoTOpHIX (6, f) YyAOBMeTBOpAeT ycsO- 
BHIO w(5, f) << (6), a Ksacc conps»KeHHEIX c HUMH (byHKUMH o6o3Hataem 


H[o]. Uepes WEH[w] o6osHauum xKuace (byukuuh f(x), mpeycTapuMblx B 


(bopMe psjla 


Ho=S + YA. | ew +A cos(ae+ Hae SO), 


a xk" 
k=0 —n 
Tw 


rae ¢ (x) €H fo] u \ 9(x)dx=0 (cp. (, 9). 


—T 
Ms3yuaetca ACHMIITOTHYeCKOE TIOBeEJECHHE BeJINUMHbI 


éy, (WeH [o])= sup If (x) = U5 (f, x, A) lope 
FE WeH[o] 


_AcummtToTuyecku TOUHBI 3aKOH yObIBaHHA BeAMIHHE €,, (Mt) WA HeKOTOpHIX 
n 


KJlaccop (byHKuUHH Wt HW KOHKpeTHBIX MeTOJOB MTIpHOMxKeHUA [aH B padoTax 


psajla apropos (cM., Hampumep, (* 1°)). Tonoxum 


rn 
C™ [wo] = sup jae \ f (x) cosnx dx |, 
FEH[o]!™ 2 
yn Wk) 
G,[o] = sup || ae, deo] ==" Tsun | 
ene en eeeet Ue 


i] 


4 (k-+ 1) (2—k) 4 ay (1) 
k==0 
Ecau w (6) yQoBeTBOpseT yCJIOBHI0, 


F fo) +o(&)<oAZ) O<i<d), 
Bo (7°) 7/2 
CM [o] = = \o (=) sin zdz 
0 


n 
1/n 1/(k+1) 


z 


20 at 
t 


: 4 2 
d,[] = > [2S az, dn, 2 [0] = > \ Bea 
d 


1/n 
a [JIA IIpOH3SBOJIBHBIX w (6) HaMH JlOKa3aHO, UTO 


Te /2 


Cc” [o] = = \ ) (=) sin z dz, 
b 


eo (22) 9 ME 6 22) 
9 “s 
sore E20 a, tai $ | 2 a 
0 fh 


? 


? 


(9) 


rye 2/3 <8<1. Tloctosnuas */, He MOxeT ObITb yuJlywilleHa, TaK Kak Ona 


yocTuraeTecs, ecu (6) — KaHTOpoBa CTyMeHyaTan (YHKUA. 


Teopema 3. Jaa abou mampuyet A cnpasgedauéel Hepaeercmea 


c [o] [ay | 


Es 2 sin 1/2 Bd | 
6u,(We H{ol)< = 2» wae aa he el dn[@] + 
k=v-+3 


he 
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+ 2lcostaPel S| ang? |-o(gta) + 


k=0 
ae pis eee 3 (k-+ 1)! A224? Ida, glo] + O(AIn, ol), (6) 
u Ona ntoboeo r > 0 si 
&y, Witsoe ae 
k=v+3 
eee oe ee nate aC + 1)| AP? [dn « [0] + 
k=0 =e 


+0(@+ DIP Lo (ge) +OGro(R) BH) 1as)) 
44 


k=v 


2 
— Auf), = af — 2h, + wie 
B Kaacce 6cex AUHetiHeLX Memod06 U OA NPOUZCOACHOLX MOOYAetL HenpepoLle- 
Hocmu (6d) HNepaeeHcmea (6) u (7) He moeym Oolmb YAYUWeHbL, MaK KaK 
cywecmeytom AUHetiHole MeMOObL, OAA KOMOPOLX IMU Hepaeencmea oOpatyaromca 
6 acumnmomuuecKue pabeHcmea. 
Teopema 4. Ecau nocaedoeamearvonocmb (1) ydoeremeopsem ycaosuam 


A he 
ede v= [*F*]; we =0; wf = a (k=1,2,...,2-+1); Aug) = dup) — 


Me? >0 usw <0 Gan ecex k=v4+3,...,n, (8) 


mo OAs swb6o02e0 modynan HenpepeleHocmu, yYOoeneméeopstowezo  yYCAoBUtO 


1 
@ (2) 
3\ zp dz=O(w(d)), cnpaeedaueo acumnmomuueckoe paeexcmeo 
5 
n (n) 
= hp 


CM [0] 
eae + O(h[n, o)), (9) 


Gu, (H [o]) mal 


i nae ed +141 
k=v+3 


8 
u Onn sm06020 (8), yOoeremeopstolMeeco YCACBUIO | ae = 0((8)), cnpa- 


0 
6eONUEO ACUMNMOMUUEeCKOEe PQA6eHCMEé6O 


= c™ [o] Aw) 
Gu, (H [o]) = oes yee ap a O (A[n, )). (10) 
=v+3 
Ecau, kpome (8), nocaedoeamensnocmb (1) ydoeremeopaem ycaoeuam 
AN”? >0 usu AN” <0 dan k=O, l,...,¥, (11) 


mo_OAA a mMoOYAA HenpepbleHocmu, yOosremeopsuoeeo ycaceuam (5) u 


5 \ oS dz 0 (w (8)), cnpaeedaueo pasencmeo 


0 


a) i“ iM) 
Eu, (H (ol) =, lo, hi aS 
k=v+3 
ato : Ga) \+0(hIn, w)). (12) 
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Ecau nocaedoeameasxocmb (1) ydoeremeopnem ycacgusm (8) wu AM >0 
e—0. 1,...,9—1), i OaA 06020 modyan Henpepoienocmu, yoobnemeéo- 


| pstoweeo ycaoeusm (5) u \°2) dz = O (w (8)), cnpagedaueo pagercmeo 
6 


== = n (n) 
Ev, (Fol) = 1,0, Af *e 


n—k+1 
k=v+3 


Cc [o] 


wT 


+ = dy lo] + 


v= 
oy (Rar Ly Ae? dn, x(t } + O0(hA[n, w]), (13) 


k=0 


- 


i} 20e */2< 7, [0, Al, 7, [0 A] <1, npusem x, [o, A] = (o iN =alrecan 
|) mampuya A makoea, «mo 


y = | 1/(k-+4) 
(n) ates 1 : (n) w (t) 1 
IAP joa) =O(@G)) (Be+nianPl | Pa —o(o(2))) 
k=0 k=0 1/n 
5 . Ve 
UAU OAA MaMpUYoL A BbINOAHAeMCA CooMHOMeHUe SY) ~——> Serpe O (1) 
ae (n) 
SameTHM, ¥TO ecm cucTema uncer pM) — 0, por) — were (k = 1,2, 
} 2 kl 
| ...,2-+ 1) yoBseTBopseT ycOBHAM 
Au <0, Aw >0, (14) 
1 8 
| To mpu 6 \ 2 ag=0 (\°= dz) = O/((6)) HepaBencTBo (7) o6patlaeTca B 
5 6 


-aCHMNTOTHYeCKOe paBeHCTBO, YaCcTHbIM ciyyaH kKoToporo (r weloe >0, 


(6) = 6", O<a< 1) nonyuen panee A. ©. Tumanom (!*). Ecan 2xe, kpome 
ae) 


(14), cuctema ances 1 (2) =0, 9 (©) = eee) 


pW HeKOTOPOM & > 0 Vy TOBJICTBOPAeT yCJIOBUAM 
Roe) <0 AZ (c) 0; (15) 


TO JA JOObIX (6) HepaBeHcTBO (7) OOpaulaeTCA B ACHMIITOTHYeCKOe paBeH- 
| cCTBO, a B paBeHcTBe (13) B sToM cuyyae x, [o, A] =1, T. e. MeToy «O61H30K» 
K cyMMam ®ypbe. OrmeTuM, uTo pu © > 1 u3 HepaBencTBa (15) uA mtoSoro 
rf >O0 ppireKaioT HepapencTBa (14), H Torfa u3 paBeHcTBa (13), Kak uacTHbIi 
-cayyal mpu e = 1, mb nomysaem pe3ypraT 1. M. Tansdypra ((1*), Teopema 3). 


Iloctynuso 
27 XI 1959 
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Jloxxann Akagemun nwayk CCCP 
1960. Tom 131, N 2 


MATEMATHKA 


MW. A. KHMPHAHOB 


ONEPATOP JIPOBHOrO JH®SEPEHUMPOBAHHA HW CTENEHU 
3 JJIMNTHYECKHX OMEPATOPOB 


(IT pedcmaeneno akxademuxom C. JI. Coboaeeoim 20 XI 1959) 


Ilyctb ©—bpmykmad o6acTb f-MepHOoro 9BKJIMAOBa IpOCTpaHCcTBa. 
Tlyctp f € Wee (Q). Econ dp>n u O<a< min Ji = ; 1] , TO fpoOuaa 
npousBonuas f B cmpicae (*) cymecTByeT H HempepbiBHa 110 (D, Q) B o6macTu 
Q>x*Q. Ecmm xe lp<nu ai a (e<q<7 a), TO IIpous3- 
Bomuaa f tTaxxe cywecTsyer uv mpunaqnexut L, no (D, Q) B oOmacTu 
Ox ©): 

B o6onx ciyuaax f pprucaserca no opmysie 


FD, ) = prepay tee a a (+) a+ 


(a) 


eo et (1) 


3ametum, uTo (bopmysa (1) ocTaerca cupaBeznuBoli ump (D, Q)E€QxQ. 
IIpu stom, ecuu Jp<n, To mpu mourn Bcex D, npHHaanexkamux rpanune IT 
oonactu Q, f cymectByer u, paccMaTpHBaemaa Kak (byHKUMA OHO sMIUD 
TOUKH Q, OyeT NpHHayexaTb Ly. 

Ilyecrs D — cbuxcuposanuas TouKa o6mactu Q. PaccMoTpuM coBOKYMHOCTb 
Beex dyukuuli f us WS) (Q), ana Kotoppix dyuxuna f(D, Q) cymmupyema 
Kak (byHKkuuaA TouKHQ. Ecau lp >n, To 9Ta COBOKYMHOCTb CoBiayaeT co 
seem W{)(Q), ecau xe [p<n, To 97a COBOKYMHOCTb, BO3MOXKHO, ABIAeTCH 
YacTbIO Wad (Q). Ha BBeyeHHoH COBOKYNHOCTH ompefemsem onepatop 
D* fF (Q) =f (D, Q, Koroprii wu 6ynem Ha3bIBaTD onepaTOpoM Apoo- 
HOrTO AHPMepeHuupoBaHnHa. 

Ifenbio HaCTOAUeH CTaTbH ABJIAeTCA CpaBHeHve ONepaTopa Apobuoro ANd- 


(bepeHIMpOBaHHA CO CTeMeHAMM 9JIMIITHUeCKHX OMepaTOpOB B aCTHbIX 
IIpOH3BOHBIX. 


1. [Ina onepatTopa Apo6xoro AnddepeHunpoBaHusd UMeeT MeCTO cueMyIoUlee 
HepaBeHCTBO. 


Teopema 1. Mycme fEeW(Q), Ilp>n u 0<a < min[J oe 1]. 
Tozda Onn 6cex OocmamouxHo manolx 6 >0 umeem mecmo Hepasencmeo 


1D Flew < [leg + lyon (2) 


n 


a 


Vie 


ocmosnnan K ne saeucum om 8, f u mouxu D€Q, no Komopot nocmpo- 
€H onepamop D*. 

HloxasatembcTBo STO TeopeMbl OCHOBAHO Ha MCHO/b30BaHUM Ce qyIOUUXx 
HepaBeHctTs (!; 4); 


Hf (Q) — FD) < Cory ey (3) 
[Flay <saip HFA, ey + C22" Flo (2), (4) 


rye 
k= min [2 ar . 1] | f lr cay = | Fle pce) aie Flee (Q), 


59 — m000e OcTaTOUHO MaJioe MOIOXKUTeMbHOe YHCIO HM NMocToAHHEIe C,u Co 
He 3aBHCAT OT Oy H f. 


2. Ecau fEW?(Q) u lp<n, To, no TeopeMe BuloxKeHua (1), PyHKuuA f u3 
Vv) (Q) umeeT na rpanuue TI odmactu Q cymmupyemple suayenus. Tlostomy 
mHoxecTBo Tex f €W) (Q), ana Koropprx f |p = 0, oOpasgyer MOMpocTpaHcTBo 


MpocTpaHcTBa Ww (Q), KoTOpoe MbI O603Ha4HM Yepes Was, (Q). 


Touxy D, Mo KoTopo cTpoutca onepatop H*, 6ymem cunTaTb upunaswe- 
xwKamen I. 


0 
Teopema 2. Iycmo FEW (Q), 0 ore + a q>p. Toeda 
Onn ecex Oocmamo4unKo maavix 6 > 0 umeem mecmo Hepaeencmeo 


|D* fle gay < ~| Fle gm + °F oy (°) 
20€ 
nifA 4 a+ 8B 
v= cE D 7 7d. =a 1 


Tlocmosnnan K we saeucum om 6, f u mouku DET, no komopoti no- 
cmpoen onepamop D*; 8 —ckorb yeoOno mance PuKcupoeannoe nonoswumenbHoe 


4UucAo. 
IIpu WOKa3saTeJIbcCTBe STOFO HePpaBeHCTBa MbI HUCHOJIb3yeM HepaBeHCTBO; 


mpu u>O0 


2 d(e)—u ‘i 
Jae | [PQ + eu) —F(Q) IE dr < Cu Flying (6) 
a’ 0 


1s 5 Gh s e 
roe fE WY (Q) (lp<n); R=1— > 1 a © CAMHHHEI BeKTOp, HMerOllHii 
HalipaBsieHue oT D Kk Q; r — paccTosHue Mexjy TouKamu D u Q; d(e) — qnuna 
oTpeska sya, uymero u3 TouKu D c HallpaBleHveM e B pefeax oOvlacTu 
Q; dX — 2nemenT opepxHocTH e2MHMUHOM cibepbl B N-MepHOM IIpocTpaHcTBe; 
@’ — COOTBeTCTBYIONad YacTb 9TOM MoBepxHocTH. Kpowme Toro, MbI MCHOub3yem 
HepaBeHcTBO (*) 

n i 

K (en! 
<a Jf yoy + 2% 2 4 Tl Lye (7) 
7 p LQ) 


EQ) WSs 
q 3P 9 


rie K, u Ky He 3aBHCAT OT 69, f HM TOUKH D€Q; 59 — ocTaTouHOe Mawsoe 


NOJIOMHKUTeIbHOe UHCJIO. 
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OrmeTuM, 4TO B Culyuae, KOrfa NMOpALOK NpowsBOAHOH ABMAeTCA WeJIbIM 
TOJOXKUTEIbHLIM UHCJIOM, HepaBeHCTBa, COOTBeTCTBYIOUIMe HepaBeHCTBaM (2) 
u (5), U3BecTHEI (*). 

3. Tlepeligem Tellepb K cpaBHeHuio ollepaTopa ApoOuoro sAudiepeHiupo- 
Banun D c pucdepenwuasbHeIMA ONepaTopaMH B UYaCTHbIX MPpOM3SBOHBIX. 
PaccMoTpuM, HallpuMep, IMMTHYeCKHH OMepaTop BTOporo NopAyKa 


g=— 2 (wet 2). (8) 


i,k=1a* 
0, é 
onpeyenenHplt na W3(Q). IIpu u3BecTHIxX mpeqnonoxwenuax onepatop & 


OyeT MOJOXKUTEIbHO-OMpeesJIeHHbIM CAMOCOMPAXKeHHBIM OMepaTOpoM, VA 
KOTOpOro clipaBeIMBO HepaBeHcTso Bepuuitetua — JlaypKkencKoli 


IF lye) SC1ZE coy (9) 
V3 nepapeucts (5) u (9) nomyuaem 
| D* Flea) < s Flea) + 8 ZF cacy (10) 


C COOTBETCTBYIOULMM 3HaveHHeM vy HM nocTosHHOL K. 
M3 sToro HepaBeHcTBa B cHsy Teopempl C. T. Kpetua u II. E. Co6omnes- 
cxoro (°) cseqyerT 
Teopema 3. Onepamop Opo6xoeo Oudbdepenyuupoeanun D* seanemca 
onepamopom OpoOxHoeo nopsOKa He eouue a /2 omnocumenAoHo onepamopa & 
0 


m. e. Ha W3(Q) npu «/2<% <1 cnpasedaueo nepasencmeo 


|D* Flea <C| LF xa). (11) 


IIpu amom C we 3agucum om DeTr. 

Teopema 4. [ycme 2y—n/2<a<2y. Toeda onepamop D* ¥* 
ABANEMCA O2PAHULeHHbLM Onepamopom, Oeticmeyrouum us Ly(Q) @ ¥$q(Q), 20e 
1 il 27 — 

Tae 


n 
Tor dakT, 4To onepaTop Apo6Horo AuddepeHuupoBanua Z* apasetcs one- 
paTopoM ApoOHoro nopazKa No OTHOWIeHHIO K ONepaTopy £, MosBomseT pac- 
CMaTpHBaTb J\u*pPepeHMaJIbHbIe ypaBHeHHA, CofepxKalMe, KpOMe 4aCTHBIX 
IIpOW3BOAHbIX MCKOMOH (PYHKIWMH, ee ApOOHbIe MpOMsBOHEIe. 
PaccMoTpHM cJiefyrolly!o 3ajauy. 
Halim pelienne ypapHeHua 


n 


>) aay (au, 09) ) + p(x) D*f +a f=9(), (12) 


(ry diem t 


rye p(x) u q(x) —orpanuyennbie yHKUMH, yAOBNeTBOpsoMMe rpaHH4yHOMy 
ycnosuio f |p = 0. 


Jlna stow 3anaum cnpaBeznupa 


Teopema 5. Cnexmp onepamopa, cmoaweeo 6 aesoii wacmu ypaeHenus, 
Oydem pacnoaosten 6 HeKOMOpoti noaynaockocmu Rerk>w. 
Ecau q(x) > A, ede A—docmamouxHo Oonswan nocmosnnan, mo sadaua 


0 
(12) umeem eOuncmeennoe pewwenue f 6 W3(Q). 
AHaJOrwyHO MOXKHO paccMaTpuBaTb ypaBHeHua mapaGoumueckoro Tuma. 
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PaccMoTpuM ypaBHeHve 


T= tf + p(y) D*i+qi 


pH rpaHvuHoM ycoBun r = 0 4 HavasbHoM ycaosun f (0, x) = v (x) € Le (Q). 


MoxHO jl0Ka3aTb, YTO pellieHHe ypaBHenua cymecTByeT BW 5(Q) u_ sB- 
JiM€TCA aHaJMTHYeCKHM NO ¢ BHYTpH HeKOTOporO yrua |argt| <p (%p He 
3aBHCHT OT 2). 

Ucnonb3ya pesymptatp (°,>,? 
TaTbI HM B Mpoctpauctse Ly (Q). 

MoxHo Tak2ke paccMoTpeTb culyyali ypaBHeHHit c CHbHO 2sMNTHUeCKUM 
ollepaTopoM nopsytKa 2m. 


MOXHO HOJYYMTb aHaJOru4Hble pe3yJIb- 


? 


Bopouexcknl smecoTexuuueckuii Tlocrynuao 
HHCTHTYT ks} SIGHS) 


UMTMPOBAHHAA JIMNTEPATYPA 


| 1c. JI. Co60ae8, Hexoropnie IPHMCHeHHA (yHKUMOHAIbHOrO aHaIu3a B MaTeMaTH- 
lyeckoH @usuKe, JI., 1950. *C.T. Kpetu, MW. E. Co60uaenckun, MAH, 118, 
Ne 2 (1958). *H. A. Kunpusauos, JAH, 126, Ne 6; (1959). 4B. m1. [Tay wko, 
6 i. K prewu, AAH, 122, Ne 6 (1958). © M.A. Kpacuocermekunl, MaENGu- 


GonespcKkuid, JAH, 129, N3 (1959), ® A.W. Komenes, Yen. matem. nayK, 
13, 8. 4 (82) (1958). *M. 3. Coaomak, JAH, 127, Ne 1 (1959). 
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Jloxxagn Arkagemun nayk CCCP 
1960. Tom 131, Ne 2 


MATEMATHKA 


A. H. KOCTOBCKHH 


K METOAY UHMCJIEHHOrO PEWIEHHSA AJIFEBPAMUECKHX 
YPABHEHMH B CJIYYAE KOPHEM, PABHbIX MO MOY JIKO 


(ITpedcmaenexno axademuxom C. JI. Co6oneeoim 23 XI 1959) 


B. Topax, passupaa ugen Tpedde, npuBogut B padote (1) MogquduKallHio 
H3BecTHOrO MeToga Jlo6aueBckoro.— I pede uncneHHoro pelleHHA asreOpau- 
yeCKHX ypaBHeHu. B.Topak B uccjleq_yeMOM ypaBHeHHH lpesBapuTeJIbHO 
ocBoOoxwKAaeTca OT KpaTHBIX KOpHeli. Ha npakTuKe Takoe OCBOOOKeCHHE BbI3bI- 
BaeT 3HaUHTCJIbHbIe TPYTHOCTH, eCJIM KOSpPHUMeHTH! JaHHOrO ypaBHeHHA HMeIOT 
He TOUHBIe, a IPHOWKeHHBIe 3Ha4eHHA. 

Ileb HacTosileH 3aMeTKH — pacipocTpaHuTb pe3yJIbTaTbl YKa3aHHOH paoo- 
Tbl Ha YpaBHeHHA, HMeIOWHe KpaTHble KOPHH, H yKa3aTb aJITOpHTM onpeseeHua 
HX KpaTHOCTH. 

IlycTb 2aHo ypaBHeHue c JelcTBHTeIbHBIMM KOS*ppulMeHTaMH 


f(X%) =a) + Gx +... - anx? =0, a,=2 0; (1) 
MOJyIH KOpHef KOTOpOrO yOBeTBOpsIOT HepaBeHCTBaM 
O< |X| ha | So ed (2) 
Torya 
a 
(— 1)" = = S (Ara... a) = Oy Og. . = Op Oy... Op 9 Opty eg 
rae bp= x1, k=l, 2,..0 mn: 


PaccmMoTpuM rpynily paBHbIxX MO MOysmo KopHeli 


[x0] < | Xe | = [Mel =--- =| 4g| =e <I trtop |< (4) 
mpHyem 
Xi4y = X49 =~ [= X44, =P, Tos 
Kip dot = Kip hte +e = Xl th = Xiph SH = Citas = per, 
Ly = 1) + 2ry, 
ML = MI pe FS = XU = ao ltt Fe = Hetero = pele, 
fo == 1; + 2ra, 
eRe ee Se eG) 
Nits at = Xifl, to = ++ + = X41, tr, = sf fa Sh ——=Telrelce 
et pes, [,= 1,4 + 2r,, 
Xit1 = Xitige = ++ = Xi4g = —P Ist = QHls 4 spay 
rye 


20, + 2fo + oe of =e lly ee =e (Le — Lp), fe aL eee 


Vp 
O<7, Sad, OStm<9, OX sq, OS G1 <<... <os<m. (6) 
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IIpeo6pasyem (1) v pas metoyom Jlodauesckoro — pede 


fy (x) =a + aM x +... + ax" =0, (7) 
p 
ap (ar)? 2 y(— 1) a a, p= mink, eye) 
B= 
BeOS ers g Mint == |, Qoacey ¥ HC) 


k 
Oe =(Opee4 Opp *)* > | Char a cos 2” (9, + eee %;, | + eal 
1=0 Idi1<...<ip_ per = J 


AE ETS rade WE tig | (9) 


lipHueM > cos 2” (9;, + y..+ a) = 0, etn mm > 2r, "Cy 5 Oe eee 

ee > gq — De. 

Tlonbsyscb tbopmysioH p = (a): aN) uae, onpelenuM Mojyau KopHeli (1) 
Pr<f2<---<pm 1Im<a, (10) 


rae | x2, | <| X41) =. =| Xytq; | =< | Xtaetil 91+ G2 + Ig =N- 
Cyemaem B(1) 3aMeHy nNepemeHHo x= yh 
f(y th)=a+a(yth)+...+tan(y+h)"= Apt Ayt+...+ Any” =0, 
(11) 


rue* 


|hA|< Ys aa ee (12) 


B cuny wepapenctsa (12) KopHeli(11) y, =x,—h wHepapencrsa (2) octa- 
HYTCA CipaBeIMBbIMH ** 


<4) S921; ly) |; (13) 
P<, <--- <P (13’) 
rye RSS CRS llc) 220 ol et fa ees Gaye sta 


B cuny Hepasencrs (6) u (12) coornomenus (4) sanuiytTca Tak: 
LYj1< 0) <P) <Prpsga <MYeretb SoU Te FIs =F (14) 
IIpu nomomu cbopmya (8) npeo6pasyem » pas ypapHenue (11) 


f(y th) =AM+APM y+... + 4P yt =0. (15) 
Paccmotpum 8 (10) rpynmy paBHbIxX 10 MOjlyJO KopHeH (4), rye yepes p 
o603HayeHa rpylla paBHbIx 10 MofysO p, KOpHeH U g=q,, 1 =1,2,...,m. 
IIpu focTaTouHoM uucse mpeoSpaconant VHUB 7 PARES HEE (7) uw (15) 
Koapulvents a”), ae mAs. Aye is Aen, rz Ae, ALS 6ylyT uw3Mme- 
HATHCA «UpaBUJIbHO» (°). Koadpuunentbl xe at) CAA NE lace Aye, 
Ae, Al Ayia Alia. oA nee. Ay ee oe Aes ; 
Ali.) “es ApS 6yAyT U3MeCHATbCA «HeIpaBHJIbHO». 
Mopya¥ 0, Py-- +> Pry KOpHelt Yj. 1, Yrygr++ +> Yi4gr COOTBETCTBYIONIME 


* Ecau m= 1, To h OepeM MpOv3BOUIbHO. 
** Eonu nomowurTs eile A <4sp1, TO AsO U0<|ml<| ye] <.-. 
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rpymne paBHbIX 10 MOflyJIO KOpHel Mie Mypage? aoe BbIUHCJIAIOTCA TO 
(bopmMyJiaM 
, ‘ 5” , = , = 1 ey nt: 
peesi(Ay i aan Ape aeee RO eae aly, qo 0, Tp k k—1 
Jina onpemeneHua KopHeH Xi41, Xi+2,-++»Xi+q COCTABIIAEM S$ + 2 KBaj- 
paTHbIX ypaBHeHHit 
0) —pP = w | 
oe £0) b= 0 eee eee (16) 


JleficrBuTembHO, Xp X_ =p", (0,)7 = (Xe — h) (x, —h). 

KpatuocTu KopHeli Mofysa p, ypaBHeHua (1) onpeyensorca us mMocseno- 
BaTeJIbHOCTH «IpaBHJIbHO) U3MeHAIOWIUXCA KOIPPUUNEHTOBR yYpaBHeHHA (15) no 
(bopmy.iaM 


(et Meet 


k—-1 
= SS SSS — Fr CEC y Fp: 
fo =% = lo oa = Why =F — Iss TRS co Wp 5 le ee ’ 


Ecau B ypaBHeHHH uMeoTcH Apyrue rpylMbl paBHEIx MO MOJO KopHel, 
TO OHH ONpelesmMoTcCH akanornuHO W3/10%KeHHOMY BbIWe AWA rpynmbl (4). 

Ilyctb B HepapexcTBax (10) BcTpeyaloTcH pasHOCTH p,,,— P;, SHAYHTEIbHO 
MeHbIUIMe efvHub. B 9TOM cilyyae, B CHly HepapeHcTsBa (12), Aa BbIUMCJe- 
HHA KOpHeH ypaBHenua (1) c Tpe6yemol TOUHOCTLIO HyKHO B ypaBHeHHH (11) 
KOS*PPHUHeHTLI OpaTb c OOsbUIMM UYnCIOM 3Ha¥alUx WAdpp. Ilostomy mpu 
onpeyesenuu fh Masple pasHOCTH p,,,— p, MOXHO He YUMTBIBATb, Tora Ipu 


Z 
(p,) “—(e, ia) > 2h oOpaTHbiIe 3HaveHHA KOPHEli, MOfYsIM KOTOPbIX ObIIM 
PaBHBI p, M 9,,,, MOXHO ONpeMeMTb U3 q, ts nats KBapaTHbIX YypaBHeHult 
a? + —~_.____qg1—=0, (17) 


nolarad g, pas p paBHbIM p, M q,,, pas paBHBIM Pz) CCIM 2KE p,,,—p, << 2h 
H (9,)*—(9,,,)*<2h, TO fWId KaxkKoro KOpHA, MOJysb KOTOporo paBeH 
p,; HJM p,,,, HYKHO COCTaBJATh [Ba KBajlpaTHbIX ypaBHeHua (16), Momaraa 
p=9, Hp=p WM [WIA KOPHA 3 AByX NOJYYeHHbIX 3HaYeHHH pa3bICKHBaTb 
Hy 2KHOe. 

IIpu onpeyenenuu AB (12) MoryT He yuuTbIBAaTBCA pasHOCcTH Pig eee 

+Prip— Pop 1 B 9TOM culyyae [Id Kaxforo KopHA Cc MoyseM 
ep, (@+1<j<i-+k) caegyer cocrapiaTb k KBalpaTHLIX ypaBHeHHit, Noularasa 
P PaBHBIM 9, ,,.-+,P;1,, HM MIA KOPHA U3 NOWyYeHHbIX S3HaveHHH pasbiCKH- 
BaTb HYy2KHOe. 

Ecam ypapuenne (1) umMeeT KopHu, OTHOWIeHHA Mossel KOTOpBIX He3Ha- 
YATeEbHO OTJIMYAaIOTCH OT CMMHHUbI, TO TakKHe KOPHM OyAyT BHIUMCIATECA 
ONMCaHHBIM BbIIe CMOCOOOM C NOHH2KeHHOH ToOUHOcTHIO. I]oBbICHTb TOUHOCTb 
BbIYHCJeHHH MOXKHO IyTeM pa3feJeHHA TaKMX KOpHell, yBemMUMBad HCO 
mpeoOpasopannli v Mw ypaBHenuii (7) u (15). 

Ulyers B10) (0. <aleara Pry 1. TToOst us6exaTb MasbIx pasHocTeli 
P,4,4—P;, ClelyeT A onpeyenaTb ABymaA croco6amu: 

a) |Ay|<*/. min (?,,,;—?,), KOpHu ypaBHenua (1) c Moyynamu ue 

k<i<m 
MCHbIUHMM C]MHUI[bI ONpesesAtoTCA M3 ypaBHeHHl (16); 


6) [tal a (;1— p=1), OOpaTHbie sHayeHua) KopHeli ypaBHenua 
SIS 


é+1’ 


i+ 
(1) C MOAYJAMM MeHbINHMH eLHHMLUbI ONpeyenmoTCA M3 ypaBHeHuit (LZ): 
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B cylyyaix a) M6) Masble sHaueHua fh MoryT MoJlyyaTCH TOMDKO AAA 
-KOpHeH, OTHOMeHUA MOMyJeH KOTOPBIX He3SHAUHTeIbHO OTMYAIOTCH OT efH- 
Huub. B stom cayyae sHayeHue h mMoxer ObiTb yBesM4eHO, CCIM B KauecTBe 
McXOMHOrO ypaBHeHHA B3ATb ypaBueHHe, Mosyyatrolleeca M3 MaHHorO OHM 
WIM DByYMA mpeoOpasoBpanusMn, T. e. B3xiTb (7) mpu O<v<2. 
IIpumep. 
Pa) 1 4 x — 0,75. x? — 2.5%? — 0,75 49-2 Pe xo — 0. 


[IpeoOpasoBaHuaA ypaBHeHuA 3anncpiBaem B TaGu. |. 
Ta6auna 1 


a,=1 ay=1 as==—-0,75 a3=—2,5 ay=—0,75 | G—t" C= v 
1 | 2.5 4,0625 5, 1250 4,0625 2,5 1 | { 
1 | —1,,875 | —0,99609375 | —3,7578125 | —0,99609375 | —1,875 1 A 
ip 4 | 5, 5078125 13,091812 17, 167999 13,091812 5, 5078125 i 3 
| 
ay=t jad —t, 1523743 | a=, 46292 | al) —1,06211 | a(#8,46202 | al 4.152374] a1 | 4 
Kosdpunnenta a®, a”, a”), a, a®) W3MeHSIOTCH «HeMpaBHbHOY, T10- 
OMY el X5 | =i xg | '|\%q | — vg | | Xe | =p) GACCE Ve Oe oy 
1 
m=1, p= (ap): a9) = 1. 
Jlna h 6epem mpouspombHoe 3HayeHHe, HalpuMep h=1,5, mu coctaBaem 
ypaBHeHue 
i (y +1,5) =7,5625 + 42,625 y + 87,5625 y? + 83y? + 40,5 y* + 10y' + y®=0. 
KoaspunenTsl WpecOpa3s0BaHuaA 9TOTO ypaBHeHHA 39TIMcbiBaeM B TAO. 2. 


| deaOnineieal, 


Ay=7,5625 | Aj=42,625 | A,—87,5625 A,=83 Ag=40,5 As=10 A.=1 p. 
57,191.44 492,5078 1204,004 633, 8125 455,3750 49 4 | 4 
327085 - 10° | 1,04847-10° | $,43082-105 | 4,61750-10* | 2,46452-10 | 5,025-101 1 | 2 
4 ,06985-107 5,4776-40° 7, 01124 -40% |—2,01292-40° | 3,11944-10° |—2,40398-10° 4 | 3 
Ala) cS, At) — A) — » A’) = — Al) — = Al’) es A) 4 

=1, 14458-1044 =i, 50015-4100 | =4, 1501-1028 = 248-4087 | =1, W551 10% =—4,5976-10° 


Kosdouuvents: Af”, AS, Al’! usmensortes «npaBusbHoO», cule oBaTebHO, 


{ Yl =| ¥21 =p, Lys] = |¥a 


| ys | 


| Yo | 


p, w= 4, 


aa G, =F —bo = 4, (9,)? = 0,2500, (p,)? = 5,500. 
YpaspHenua (16) sanuurytca Tak 


pawn Ges: 


e—w+t1l=0, n=q=2) 
tease eo rere I 
CJI€OBaTeJIbHO, sf 
Xy =X. = 1, Xp = X%4 = Xp = Hp = —0,75 + i V 0,475. 
Tloctynuso 
16 XI 1959 


IMTHUPOBAHHAA JIMTEPATYPA 
1V. Horak, Casohis pro péstovani matematiky, 82, 4 ee 2 A. H. Koctops- 
cKul, Yu. 3an. JIbposcK. yHus., 38, B. 7, 48 (1956). 3 A. H. KpuaoBs, Jlexyuun o 


npHOWKeHHBIX BbIUHCJICHHAX , 1950. 
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Jloxnagn Akagemuu nayk CCCP 
1960. Tom 131, Ni 2 


MATEMATHKA 


M. A. KPACHOCEJIbCKHH 
OB OJHOM TEOPEME M. PHCCA 
(IT pedcmaenexo akxademuxom C. JI. Co6oneeum 20 XI 1959) 


Tlpu usyyeHHu KOHKPeTHbIX ypaBHeHHH (HallpHMep, JIMHeCMHbIX MHTerpaiib- 
HbIX) (YHKIMOHAIbHOe MpPOCTpaHCTBO, B KOTOPOM jJleHCTBYIOT OMepaToph, HS 
KOTOPbIX COCTaBJICHO. ypaBHeHHe, OOBIYHO yCJIOBHeM 3aa4H OJHO3HAYHO He 
onpegjemsetca. Bo MHOrHX cuJyYaHX OMH M TOT Ke OMepaTOp MpuxXOAUTCA 
pacCMaTpUBaTb B Pa3sJIMUHBIX (YHKWUMOHAIbHBIX NpocTpaHcTBax. B cBa3H C 9THM 
MIPeCTaBJIAIOT CYILECTBEHHbIH HHTepec TEOPeMb!, B KOTOPbiX MO H3BECTHBIM CBOH- 
CTBaM Onepatopa, paCCMaTPMBaeMOro B OJHHX PYHKIMOHAJIBHBIX MPOCTPaHCTBaXx, 
MOXKHO CJleaTb BbIBOJbI O CBOHCTBAX STOTO Ke ONepaTopa, HO pacCMaTPHBaeMOTO 
B Jpyrax mpoctpancTBax. HerpHBvaJibHbIM MPHMepOM 3JeCb MOXKET CJY2KUTb 
usBecTHad Teopema M. Pucca, koTopan dopMyviMpyetca HHxKe. 


Ilycrs A— nuneliunii onepatop, elicrsyromui us mnpocrpancrsa L”™ 
B Upoctpauctso L™ u oHoppemeHHo jelicrsyiomuli us mpocrpanctsa L” 


B lpoctpanctso L™. 3necb 1<py, 11, Po, fo<.cO, Upuyem uwucna py, 11, 
Po, fo Dpyr c ApyroM HuKaK He CBA3aHBI. 


Kak o6pmHo, L? npn 1<p<co—osrTo mpoctpancrso dynHKuuh ¢(x), 
CYMMMpyeMbIX Cc p-H CTeIIeHbIO Ha HeEKOTOPOM OrpaHH¥YeHHOM 3aMKHYTOM 
MHOKecTBe G KOHEYHOMEPHOrO ZSBKJIMOBa MpocTpaHcTBa, C HOpMOli 


|e ={\ le (x) Paxl”. 


©O my 
L™~ — 9TO IpocTpaHCTBO B CYULCCTBEHHOM OrpaHHueHHbIX Ha G (byHKuui 
C HOpMOH 


[Plo = vrai max | (x) |. 


Yepes M, odosHauumM nopmMy A, paccMaTpHBaemMoro Kak onepaTop u3 
L™ B L", a uepes M,—uopmy A kak onepatopa, yelicrsyiomero u3 L” 
gl bie 

M;= ‘sup || Api, (= 17/2): 
| <1 i 


Ptlp,S 


BrejeM B pacCMOTpeHve YHCJa p UM f IPH MOMONLM paBeHCTB 


i ee aN re 


Pp P1 p2 ” r ry ie) (1) 


rye ¢— HeKOTOpoe (uKcHpoBaHHoe (HO mO6oe) yHcIO “3 uHTepBasa (0, 1). 
AcHO, 4TO onepatop A onpeyeseH Ha Bcex (byHKuuax u3 L?, Tak KaK 
L’coL™ UL”. Suauenua onepatopa A ouesnyubim o6pasom mpunanvexat 


i T2 ° 
L*UL*. B jetictautembHocrH WMeer MecTo 6onee cHAbHOR yTBepx leHue, 
oOHapy2xeHnoe M. Puccom: 
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Onepamop A Oeticmeyem us L? 6 L’ u seanemca O2paHudeHHblm onepa- 
p r 
opom us L' 6 L, npuem e2o nopma yOosaemeopaem nepaeencmey 


WAllesir= sup, il Agli,< Mime. (2) 


lips 


BosHHKaeT eCTeCTBeHHbIIi BOIPoC 0 TOM, HeIb3A JIM CeaTb BbIBOA O NOMHOL 
HeIIpepbIBHOCTH ONlepaTopa A, paccmaTpuBaemoro Kak onepatop u3 L? BL’, ecam 
WM3BECTHO, “TO OH BIOHe HelpepblBeH Kak onepatop u3 L™ B L™ nau us 
Ps 3 L™. OrpeT Ha STOT BOMIpoc aloT TIpMBoAUMbIe HuxKeE TEOPeMBI. 

| 1. Teopema 1. [Tycmb «wucao ry Koxeuno. Tlycme A Kak onepamop, 
HOeticmeyrouutt us Le L", enoane nenpepoleen, a KaK onepamop us L” 6 L™ 


) 


HHenpepoleen, 

|| Toeda onepamop A deticmeyem us L? 6 L' (p u r onpedenensr opmy- 
,namu (1)) u enoane Henpepoleen. 

| JIA MOKa3saTesIbCTBa ITOH TeOPeMbI KOHCTPyupyerca MoceOBaTebHOCTb 
(OrpaHHYeHHbIX (yHKUMH 9, (x) (xEG), KoTOpad sBAeTCA Oa3HCOM OJHOBpe- 


] MeHHO BO BCeX TIpocTpanctBax L” (1 << p< oo). Dror oOmmli Oasuc MouKeH 
O0slayaTb TeM CBOHCTBOM, TO KOSdPHUNeHTHI 0 3sTOMy Oasucy (6uopToro- 
HaJibHad CHCTeMa (pyHKIUMOHAJIOB) ABJIAIOTCH WHHeMHBIMU (pyHKUMOHamamu Ha Lt 
M He 3aBMCAT OT TOTO, B KaKOM IpocTpanctBe L? paccmaTpMBaetca pa3vo- 
%KenHHe 0 Oasucy. B cayuae, xorga G = [0, 1], HyxHbIMM cBOlCTBaMH OOWa- 
| . : , k 
flaeT W3BeCTHBIM Oa3suc Xaapa, CocTaBJeHHBI u3 (byHKuMAM Xaapa x (x) 

(pacnovIOKeHHEIX B MOpA,Ke BO3pacTaHua m, a pH GuKcupoBaHHOM mm — 
B llopsyKe BospactaHua R): 


lnpw ON x FF 


ON (x) =1, 1 Cis O pu eae 
a elpH aren | 
WPerance npwcm'=1,2,:.. = 1,2,...5 2” 


| ea 2k — 2 2k — 1 
| | Vo" mH See S*< gam 
| as AL ates 2k 
| x) (x) = aad OK Tipu mn <*S san? 
. 
| 0 IIpH OCTAJIbHBIX 3HAYeCHHAX X 


(ompoOHoe onvcaHve Oa3vca Xaapa cm. B (*), crp. 122—125). 
Jlanee onpeyensoTtca onepatopp! P, NpOeKTHpOBaHHA Ha JIMHeHYyI0 O6o- 
JOUKy MepBbIX fl QeMeHTOB Gasca: 3JIeMeHTY 


(x) = dj ex: (x) 


t=1 


CTABATCA B COOTBETCTBHE 3JIEMCHTHI 
n 
Pag (x) = Qj capi (*). 
Al 
Onepatoppt Py, O4eBHHbIM O6pas0M BIOJIHe HelpepbIBHbl — OHH KOHeuHO- 
MepHBI. 
: 
V3 nomHo nempeppipHoctu A Kak onepaTopa u3 L™ B L™ ppiteKaeT, 4TO 
onepatoppl P,A yOBJeTBOpAIOT YCJIOBUIO 
lim ||P, A — 4 Rae =0 
noo 
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Ecuu fr. KOHeyHO, TO onepatoppr P, B L” B cumy Teopembl BaHaxa paBHo- 
MepHO OrpaHHueHb!: || Pall re aK. Tora “3 (2) BbITeKaeT, ¥TO 
> 


lim||P,A — Allo, j,<lim||P,A— Allin (+ KY WA lias, ne = 0. 


n—> co 


CneqopatembHo, A BnosHe HenpeppiBeH Kak onepatop u3 L? B L’. 

Ecsiv fg = 00, TO OKa3aTeJIbCTBO HECKOJIbKO YCJIOMKHACTCA 3a CUET TOTO, 4TO 
mpoctpanctso L® necenapaGembHO M B HeM 6a3Hca ObITb He MOxeT. B 3TOM 
clyyae Hy2KHO MO3a60THTbCA O TOM, 4TOOBI ONepaTopb! P, ObIIH ONpeeJeHbl 
na Beem L® nw uToObl UX HOpMbl OblIM oOrpaHuyeHbl. B cayyae G = 0, Lj 
Oasuc Xaapa oOayaeT HY2KHbIMH CBOHCTBAMH. 

2. Jina cayuyas, Korma OeckOHeyHO 71, JOKa3aTeJIbCTEO MOJHOM Henpe- 
pbipHoctH A Kak onepaTopa u3 L? BL’ coxpaHaeT culy, ecmH cHcTeMa 
{¢,,(x)} SBJIteTCA Oa3HCOM B 3aMbIKaHHn cBoeli JHHeHOM oOon0"uKH B L® 
(B cmyuae G=[0, 1] 6a3suc Xaapa oOmagaeT STHM CBOHCTBOM) HM eCJIM 3Ha- 
yeHua onepatopa A ua L™ nexaT B 3aMbikKaHuu B L® suHeitHoH O6o0UKH 
6asuca. IIpuBegem cooTBeTCTBylollee YTBepKAeHue AA Cydad, Kora PYHKUMM 
Ag (x) HellpeppiBubl up ¢ (x) €L”. 

Teopema 2. ITycme A Kak auHelinolii Onepamop, Oelicmeyroujul U3 npo- 
cmpancmea L?* @ npocmpancmeo C Henpepolentix na G dbynKyutl, enoaHe He- 
npepeleeH, a Kak onepamop us L® 6 L™ nenpepoleen. 

Tozda onepamop A Oeticmeyem us npocmparncmea L’, 20e p onpederexno 


» 
nepeolm pasencmeom (1), @ npocmpaxcmeo L', ede r =q-4) u 6noAHe Henpe- 
poleen. 

Teopempt 1 u 2 yonyckatoT o6o0OmleHHe Ha csTy4uall MHOXKeCTBa G G6ecKo- 
HeEUHOH Mepbl. 

3. HenocpeycTBeHHO IIpHMeHHMbI TeopeMbI | u 2 K ycTaHOBeHuIO ycOBul 


NOJIHOH HelpepbIBHOCTH JIHMHeHHOrO MHTerpasIbHOrO OMepaTopa 


Ag (x) = \K (x, 9) @(y) dy. (3) 


G 


B yacTHOCTH, Ha 93TOM IlyTH MOryT ObITb NOsYYeHbI HEKOTOpble 43 Mpu3sHaKOB 
MOHOH HelpepbiBHOcTH, yKa3aHHblx JI. B. Kantopopuyem B (?). 

ABTop BblpaxkaeT OularogapHocTtb C. IT. Kpetuy u A. C. Ipapny 3a 
MHTepecHble Oecebl NpH OOcyxeHHH HacToAeli padOorTHt. 


Tlocrynuao 
18 XI 1959 


HMMTHPOBAHHAA JIMTEPATYPA 


7M. A. Kpacuwoceabexkui, A.B. PytanKu it, Bemyxane dynkuun u mpo- 
cTpanctsa Opauya, M., 1958. ? JI. B. Kantoposuu4, Yen. matem. nayk, Il, B. 2 


(1956). 
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Jloxaayn Akangemuuw nayx CCCP... - 
1960. Tom 131, Ne 2° 


1 


MATEMATHKA 


M. A. KPEHHEC, HW. A. BAHHUITEMH u H. J. AMSEHUITAT 


J0PMMEP CNJIETEHUS, HE RPHBJIMDKAEMOrO BBP AMJIAEMbDIMM 
CNJIETEHHSAMU 


(II pedcmaese Ho axademuxom A. H. Koamoeopoeum 17 XI 1959) 


B (},?) HaMH Opt mMocTpoeH mpuMep (PyHKUHH, 3aaHHOH Ha CeTKe, He HOMO- 
W rpadup yemoii, HO allmpoOkCHMHpyemMouw HOMorpadupyeMbIMH byHkuMaMn, a TaK- 
42Ke TIpHMep (yHKWUHH * He HOMOrpadupyemonl ** B eqHHHUHOM KBagpate. LlembIo 
ik HaCTOALLeH 3aMeTKH ABJIAeTCA NMocTpoeHHe NpHMepa yHKUMH, yxe He all- 
| MPOKCHMHpyeMOH HOMOrpaHpyeMbIMH (PPyHKUHAMH. 
. lCnaeteuuem S = {A, B, C}B o6mactu *** G mpl 6yeM Ha3blBaTb 
TpH cemelctBa A, B u C KpuBbelx B OOsacTH G, OOaqaroulHe Cle,yIOULMMH CBOH- 
( CTBaMH: 1) yepes KaxkKLy!O TOUKY o6slacTH G MpOXOJuT B TOUHOCTH NO OLHOK KpH- 
i BOH Kax%Koro H3 ceMeHCTB A, Bu C; 2) mo6pie 7Be KpuBuIe, npHHaliexkanne 
J 2BYM pa3/1M4HbIM CeMeliCTBaM, MepeceKaloTcH He Oovlee, YeM B OZHOM TOUKe; 
13) Qa KaxkOH Napbl W3 3THX CeMeHCTB CyLeCcTByeT TOMOMOrMYecKoe OTOOPaxe- 
Hue OGnacTH G, Np KOTOPOM Bce KPHBbIle 9TOH Mapbl CeMeHCTB NepexOAAT B IpA- 
| MOJIMHEHHbIe OTPesKH. 
OtTknoHeHHeM d(S, S’) gpByx cnneTtennh S={A, B,C} u S’'= 
|= {A’, B’, C’} B oOnacTu G MbI Ha3biBaeM 4HCIIO 


| GS) Si) St) 1(AR ADP sald (BEBOP td (Cac ies 
{rae d(A, A’) — Oonpulee 13 WByX NCed Sup hint (d(a,a’)) u SUD as a’)) 


\(d(a, a’) — OTKOHeHHe JBYX MHOXKECTB Z 0 oe CM) orp. 166), WM aHa- 
‘SJoruuno onpegessiotca d(B, B’) u d(C,C’). Orks1oHeHue d(S, S’) yyosne- 
|TBOpseT BCeEM aKCHOMaM MeTPHKH. 

— Tlyct) z=f (x, y) — ctbyHkuua, onpeyenenHad 8B MpsxAMOyroJIbHHKe 


(Ri x<*x<x,y<y<y. Torga gpa cemelicrsa mpsmosmHeiueix oTpesKos 


|x = const u y=const (x<x< x, yNy<y) & cemelicTBo muHuH ypoBHA 
z=const o6pasyioT civeTeHue B R. Mobi OyeM ero Ha3sblBaTb ClileTeHHeM, 
|COOTBETCTBYIOMMM (byHKUMH z= f (xX, y). 

Jlemma. IJTycmo f, (x, y) — noc aedosame abHocm QyNKYyUu, paeHOMepHo 
icxodsuuaaca @ R « gynxyuu f(x, y). Toeda nocaedoeamenbnocms cnaemenut, 
| coomeemcmeyrouyux dynkyuam z =f, (x, y), CxXOOUMCA K chaemeHuto, coomeem- 
\cmeyroiuemy ynkyuu z= f (x, y). 

_ .Cnaetenue S = {A, B, C} B o6nactu G Mb OyeM Ha3bIBaTb Bp AM JI A e- 
[MbIM, eCJIM CyecTByeT TorosorH4eckoe OTOOpaxenue OO/acTH G, MpH KOTOpOM 
Bce KpuBble BCeX Tpex cemelicTsB A, Bu C nepexosarT B npaAMOJMHeHHbIE 
oTpeskH. DyHKuaA z = f(x,y) HoMorpaupyema B R B TOM H TOJIbKO B TOM 


* B sto 3amMeTKe Bce yHKWLHH ABYX TI€p CMCHHBIX NpeANOMaratoTcA CTPOrO MOHOTOHHbIMU 
110 KaxKJOH “3 MepCMeHHbIX Tp MOCTOAHHOH Apyrou M HeMpepbIBHbIMH B paccMaTpHBaemol 06- 


JacTH. 
** Dey, pcerda HAeT O PyHKWMAX, HOMOrpadpHpyeMbIX HIM HEHOMOrpasupyeMbIx Mp MO- 


MOULM HeNpepbIBHBIX yHKWLHH (*). 
*** Tlon o6aCTbIO MbI BCerja MOHHMaeM IJIOCKOe MHOMKECTBO, neeomoodnce 3aMKHYTOMy 


KBalpary. 
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calyyae, eCJIH CooTBeTCTBYIOUlee el CIIeETCHHE BbIMpAMJIACMO. Takum oOpasom, 
yTOOb! yOeEMHTbCA B TOM, 4TO KaKad-HOO PyHKUHA HeHomMorpadupyema, HocTa- 
TOUHO MOKa3aTb, YTO XOTA Obl HEKOTOPbie H3 KPHBbIX COOTBETCTBY!OUlero eH 
cnsleTeHHA NMepeceKaloTcsA MexKy coOoH B TaKOM NOpAKe, B KaKOM He MOryT 
nepeceKaTbca MmpsAMble JHHHH. IlostToMy BaxKHOM 3aaueH CTaHOBHTCA OTbICKa- 
HHe TaKHX CBOHMCTB MpAMBIX JIMHHH, H3 KOTOPbIX BbITeKaeT, UTO HEKOTOPbIM MOPA- 
JlOK pacnoulox%KeHUA TOUeK MepeceYeHHA HECKOJIBKHX JIMHHH BO3MO?KeH JI KPH- 
BLIX (9JIEMCHTOB CeMelicTB, BXOJAUHX B CiieTeHHe), HO HeBO3MOXEH WIA NpsA- 
MbIX. Ha OJHOM H3 TaKHX CBOHCTB, KaCalouleMCA TpexX MATePOK MPAMBIX Ha IIVJIO- 
CKOCTH, 6blWwI0 OCHOBaHO NocTpoenue (1,7) 
yYNOMAHYTOTO BbIlUe NpHMepa (PyHKUHH, 
HeHoMOorpadupyeMol, HO allmpOKCHMH- 
pyemoH HoMorpadupyeMbIMu (byHKIHA- 
MH. OgHako pH NOMOLIH 9TOFO CBOHCTBa 
HeJIb3A JOKa3aTb, 4TO CYILeCTBYIOT (Py HK- 
IHH, He almpokcHMupyemble HOMOrpa- 
cbupyempimu cbyHKuHAMH. OObacHseTCA 
3TO TEM, UTO YKA3aHHOe CBOHCTBO «He- 
yCTOHYHBO» B TOM CMBICJIe, UTO eCJIHB Ka- 
KOM-JIHOO CIWI€TCHHH UMCeTCA HECKOJIbKO 
KPHBbIX C MOPAKOM pacrouloxKeHHAr 
TOURK MepeceyeHHA, KOTOPHI B COOTBeT- 
Puc, 1 CTBHM C 3THM CBOHCTBOM JIA MpPpAMBIX 
H€BO3MOXKEH, TO B KCKOJIb YFOMHO 61K3- 
KOM» K HeMY CIIJI@eTCHHH KPHBbIXC TAKHM MOPAAKOM pacnoviomwKeHHA TOUeK Nepece- 
YeHHA MOKeT yrKe He OpiTb. Mbt mpHBeseM HW>Ke MpHMep PyHKUHH z = f(x,y), 
KOTOPOM COOTBETCTBY€T CIVIeTEHHe, HE TOJIbKO He BbIMPAMJIAeMOe, HO HM He TIpH- 
6JIM2KaeMOe BHINPAMJIACMBIMH CrvieTeHHAMH. M3 eMMbI Tora culeqyeT, YTO BCe 
jOcTaTOuHO OM3KHe K Z = /(x,y) PyHKUHH HeHOMOrpadupyempr *. IloctpoeHue 
3TOrO TIpHMepa OCHOBaHO Ha YCTaHaBJIMBaeMOM HV2Ke CBOHCTBe IIPAMBIX Ha 
MJIOCKOCTH, y2Ke «yCTOHYHBOM> B YKa3aHHOM BBILle CMBICJIe. 
2. IlycTb x,, y,; WU 2, — OpHeHTHpOBaHHble IpAMble Ha acb—MHHOH NOcKocTH 
(T. €. IPAMBIe C 3aflaHHbIM Ha KaxK OH H3 HHX HalpaBseHuem). Ecmm on ompe- 
WeNAIOT TpeyroJIbHUK HH Nomynonocy **, To BEIOop onmpezemueHHoro nopsyKa 
TIPAMBIX Xy, Y,, 2, 3aaeT OPHeHTaluIo KOHTypa 93TOrTO TpeyroubHHKa WJM 
NOYMOOCH, a CJICOBATeJIbHO, H HOBYIO OPHeHTallHiIo KaxKAOH U3 NpAMbIX 
X1, Yi, 21, KOTOPat MO*KeT CoBnayaTb HIM %e He COBNaaTb C 3alaHHor 
OpHeHTallWeH STHX TIPAMBIX. 
Mu Me€KCOM TPOHKM OPHeHTHPOBaHHbIX MPAMBIX Xj, Yj, 21, B3ATbIX B yKa- 
3aHHOM TIOPpAAKe, MbI OyeM Ha3blIBaTb YHCIIO, PaBHoe: 
0, ecIM MIpAMble Xj, Yy, HW 2, NPOXOMAT Yepes OAHY TOUKy WIM 2%Ke Napau- 
JI€JIbHBI} 
I, eciM OHH OnpefemMoT TpeyroulbHUK HM NO/ynoNOCbI MH YMCHO HeECOB- 
nlayeHuH OpHeHTallHu yeTHO; 
— 1, eCM OHH onpeetsOT TpeyroubHHK HWM TOJynMoOOCchI H YACIO He- 
COBIaJe@HHH HeUeTHO. 
PaccMOTpHM Ha MOCKOCTH TpH TIpAMBIe x1, Y, M 2, Mpoxoyauue yepes 
omHy Touky QO. IecTb nonyyatomuxca pH 3sTOoM JyuelH OGO3HAaUHM CHMBO- 
WaMH Xx), Yj, 2, x3, y2, 22. Mbi OyeM rosopuTb, 4TO WeCTh NpsAMbIX x_, Y_, 


Z_, X4, Y,, 2, OOpasyioT mecTHYrombHUK Ec veHTpoM O, AHaroHa- 


JIAMU Xo, Yo yo HavgaNIbHbBIM JYUYOM 2, CCIM TOUKH NepeceyeHun 


* . | 
Tloquepkuem: HEHOMOrpatpupy eMBI Bce JOCTaTOUHO OM3KHe K PyHKUNA Zz = f (x, y) He 
IIpepBIBHbI€ H MOHOTOHHBIE MO KaxkJOl H3 NepeMeHHbIX PyHKILMH. 
KK 
IIpampie %1, 41, 2; BMOCTeHeEM Cry4ae ONPELENAIOT ABE MOMyMONOCKI, HO EPKO BUIETD, 
4TO MAHHOE HHKE OMpeMeCHHE MHACKCa TPOMKH IpAMBIX H€ 3aBHCHT OT TOFO, KaKYl0 H3 JBYX Houy- 
MOJIOC MbI OepeM. 
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IPAMBIX Y, Ho 2, 2 UX, XU Y, YM 2, M, HaKOHell; z, W x_ nexKaT Ha 
Tex Jlyyax, Ha KOTOPbIX OHH YKa3aHbl Ha puc. |, 4 ecM MpAMad y, He nepe- 
cekaeT MIpsMoH yy Ha oTpe3sKe NO u npsamaa x_ He mlepeceKaeT IPAMOH Xp 
Ha oTpeske MO. [Ipsampie x_, y_, z, X,, Y,, 2, Mbl OyJ€M Ha3bIBaTb C TO- 
pOHaMH lWecTuyroubHuKka EL. 

Kaxjomy iwecTuyrojbHuky E mpi mpunumem uncao ind E — wuyekc 3toro 
WECTHYPObHHKa, paBHoe 0, ! una —1. Opventupyem npampie x_ u y, Tak, 
YTOOBI, CCJIH MbI CMOTPHM BJOJIb 
Ju000H M3 9THX IIPAMBIX B_ BBI- 
OpaHHOM HalipaBsieHuH, TOUKa 
O ocTaBawlach CneBa, a TIpsMyto 
2 TaK, 4YTOObI, eCIM MbI CMOT- 
Pp¥M BOJb 39TOK MpAMOH B 


BbIOPaHHOM HalipaBJleHMH, JIy- en 
un x2 My? OCTaBasIMCb CuleBa. ES 
IIo onpezeuenHio non0>KuM 


mare == ind@ yy: 2). 


PaccmMoTpHM Telepb Tp 
WwecTHyroubHuKka E,, Eou Es, 
uMetollne OOWMH WeHTp O, 06- 
mue uaronaiM HU OOUIMH Ha- 
YaJIbHbIM yu. CTOpOHbI mecTH- 
yroubunka E, (i = 1, 2, 3) Mot 
OyneM O603HaYaTb CHMBOWIAa- 
MA Xj Y_jpe ees 2a) Onpe- 
femum KoadduuneHT. sannetenua R(E,, Ey, E3) wecrnyrompyuKos 
E,, E,, Es (mopayok cyulecTBeH) cyleqyiouluM oOpa3om. Opuentupyem sce 
CTOPOHbI 9THX TPeX INeCTHYFOJIbHUKOB TaK, KaK BbIMe ObIIM OpHeHTMpOBaHbI 
IIpaMple x_ H y,. 

Tlono»Kun: 

k(E,, Eo, Es) = 1, ecm WHeKcbl BCeX TpOeK IIPAMbIX, BXOJALIHX B CHMBO- 
mMueckHe onpemesnTesn 


Fo YR MeO ey 621 RE lee LES 
ERAN gir ans Mean eats oy Yon our 
%13 Ytg 218 *13 Jig *+43 *13 41g %148 


CO 3HAKOM IIJIIOC, HEOTPHIMATeJIbHbI, a HHACKCbI BCeX TpOeK TIPAMbIX, BXOAAULAX 
B 3TH OJIPeAeNUTeIH CO 3HAKOM MHHYC, HEMOJIOXRKUTEIBHBI;, CCIM, Mawlee, UHMEKChI 
BCeX TPOeK IIPAMBIX, BXOJAULAX B OlIpeweNHTen 


*44 944 #41 ee oh eect Pa 5 Ae 
Kio YeoeZ tg} >. |e Yaa “iyo | tp Uae file 
%_3 Y¥3 @_ %_3 Y_g *_3 WES Cy as 


CO 3HAKOM IIJIKOC, HeMOJIO%KUTeCIbHbI, a MHJCKCbI TpOeK TIPAMbIX, BXOJSIILAX 
B 9TH OMpeesMTeM CO 3HAKOM MHHYC, HeOTPHIaTeJIbHbI, WH eC, HaKOHell, 
XOTA Obl OHH M3 9THX 24 WHeKCOB OTIHYeH OT Hysa. (PasnowKeHnaA Aas 
oMpeesuTeseH BEINMCHIBaIOTCA NO OObIYHbIM TpaBHJIaM BbIYMCeHHA onpese- 
WuTeNeH, TIpHYeM B Kako Tpolike HepBol OepeTca MpsMaA U3 MepBOH CTPOKH, 
BTOPOH — U3 BIOpoll CTpOKM HM TpeTbeli— U3 TpeTbeli CTpoKs). 
R(E,, E,, E3) = —1, ecam B MpefbiqyuleM onpefeseHHH Bese 3aMeHHTb 
COBO «HEOTPHULaTeIbHbI) CJIOBOM «HETOO2XKUTEbHBIy, H Haodopor. 
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k(E,, Ex, Es) = 0, ecnm unjekcpl Bcex 24 Tpoek MpxAMbIX, BXOJALIMX B Tipe- 
jIbIlyuee OMpefeseHue, paBHbl HyJIi0. : 

Ecan k(E,, E2, E3) onpegeneu, Mbl OyeM TrOBOpHTb, YTO WeCTHYrOJILHMKH 
E,, Ez, Es; (B TakOM NopsaKe) 3aneTeH Ht. ee 

Teopema 1 (Teopema o Tpex wmecTHyrombuuKkax). J1ycmo 
wecmuyeononuku E,, E, u E3 sanaemenot. Toeda, ecau ind E,- ind E,=—1, 
mo umeem mecmo paeexXcmeo . 


R(EP £5; E3) = ind Ex 


Cneyctaue. He cywecmeyem uepmeoca, cocmosiuweeco us mpex cemepoK 
NPAMOAUHELLHOLX OMPC3KOE X_3, Xo, +++ 4X435+++5 2,3, MOUKU NepecerenuA KOMO- 
Polx pacnonozceHbl 6 Mom Ce NopAOKe, 4MO U MoXKU NepeceeHUA CooMeem- 
cmeyrowuux nunu Ha puc. 2, 

B camo ‘zene, mpample c HHeKcom 1 OOpa30BbiBatH Obl, WeCTHyrOJIbHUK 
E, c wextpom O w jMaroHanAMU Xo, Yo, Zo. TOUHO TaK Ke MpPAMble Cc MHJeK- 
com 2 o6pa30BbIBaIM Obl WecTHyroubHuK E,, a MpsAMple c MHeKcOM 3— Ule- 
CTHyrouIbHuK E3 c¢ TeM %Ke WeHTpOM H TeMH 2Ke MMaronaiamu. Tlonpsysacb 
ompemeseHvem KospPuUneHTa 3alsleTeHHA, JerKo Haxogumk (Ey, Eo, Es) = — 1. 
Bmecte ¢ Tem, oueBu HO, ind Fy = — 1, ind E,=1 uind Es =1 +#k (Fy, Es, Es), 
YTO TIpOTHBOpeyHT Teopeme |. 

3. PaccMotpum (yHKUHIO 


p(t) sas [eae es 1)? 5 ilies 1) ae */2 IpH 0<t<2, 
ul npn t>2 

u p(t) = p(— 2t) npu t< 0. 
Teopema 2. Cnuemenue, coomeemcmeyroujee Mynkyuu 


z=f (x, 9) =x + y—1,1p (x) p(y) p(x + 9) — 
— 0,000! xy (x —2) (x3) (y + 1) (y—3), 


6 Kkeadpame R: |x|<3,5, |y|< 3,5, nenpubauscaemo evinpAmasemblMU Cnae= 
meHUuAMU. 

B camMoM Jese, BEIUMCIAA 3HayeHHA cbyHKuMM z =f (x, y) B TOUKAaXx Mepe- 
cevyeHHA NpAMbIX X=i nu y=j (i, j/=0, +1, +2, +3), yOexgaemca, uTO 
JMHHM ypoBHAzZ=3, z2=2,...,2—=—3 TepeceKkaioTca Cc 9THMM MIpAMBIMH © 
B TOM NOpAyKe, KOTOPHI yKasaH Ha puc. 2 M3 cneycTBua Teopempl | Torga 
BbITeKaeT, YTO CIeTeHHE, COOTBETCTBYIOMIee (PyHKUMM Zz = f (x, y), HEBLINpaM- 
Jizemo. MokHO mOKa3aTb, YTO HeBbINpAMJAeMbIMH OyAyT HM BCe JocTaTOUHG 
6u3kKve K HeMy CIVeTeHHA. 


Tloctynuso 
17 XI 1959 
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MATEMATHKA 


if 


b. MACbIHKOB 


Ob OJHOM KJIACCE TPAH3HTHBHbIX: 
OMHOSHAYHbIX CHEKTPOB JJIS BAKOMIAKTOB 
(I]pedcmaseaeno axademuxon IT. C. Anekcandpossim 19 XI 1959) 


B 3ameTKe pellaeTca noctaBenupili IT. C. AsekcaHgapospim B 1935 r, 
BOMpoc O06 yCTaHOBJIGEHHH B3aMMHO-OJHO3HAYHOFO COOTBETCTBHA Me@2*K Jy CIeKT- 
paMH HeKOTOporO KJlacca H OHKOMMaKTaMH. 


Onpenenenue 1. Cnextpom S={X,, &} OyeM Ha3bIBaATb MHO- 
%KeCTBO KOMIIJIeKCOB X_ (COBOKYMHOCTb HHJeKCOB & OOpa3yeT HalpaBsieHHoe 
qaCTHYHO YNOPAJOYeHHOe MHOKECTBO) H CHMIMIMUMabHbIX OTOOpaxKeHni 
ee: Xg—> Xq, ONpeesIeHHbIX BCAKHH pas, Korfa 8 > aw. OroOpaxenua 6 > a, 
Ha3biBaeMble IMPOCKILHAMH, YOBJCTBOPAIOT ycCNOBHIO TpaH3HTHB- 
HOCTH: & $=. npu y>8>a. 

SameuauHue. Komnsexcht X, He MpesnosarawTcaA MOJHbIMH, T. €. MHO- 
*KecTBO Xq He OOA3ZAHO COJep2xKaTb BMeCTe C CHMIIeKCOM fy M BCe ero rpaHH. 


Ecam ft, ABAAeTCA rpaHbio f,, TO Sytem mMcaTb ty t,. Stum Xy npe- 
BpalllaeTca B YaCTHYHO YMOpAMOYeHHOe MHOXKECTBO, KOTOPOe MOXHO MOHH- 
MaTb TaK Ke, Kak 7,-MpoctpaHctso (+), 

Onpeyeneuue 2. Muyoxectso ¢t = {f,}, MO OMHOMy cuMMmeKcy ft, U3 
Kaxjioro Xz, HA30BeEM IPpOeKILHOHHBIM MHOXKeCTBOM, ecuH pu B >a 
cera uMeem f, = & tg. IIpoekuHoHHoe MHOoxecTBO ?¢ = {tz} Ha30BeM 
HHTbW, eCJIM He CyllecTByeT OTMHUHOrO OT ¢ MpOeKMMOHHOTO MHOKECTBA 
t’ = {t,}, WA KOTOPOrO MpH KaxK]OM a La, Jlanee BClOoxy KOMIJIeKCbI 
X. Mpefionaraiorcd KOH eCYHBIMH, a TpoekuuH &, ABMAIOTCA OTOOpaxKeHHAMA 
«Ha». 

Onpeneneune 3. Cumnuexc ¢,€X, Ha30BeM May uuM, ecu Xq HE 
COjlep2KHT COOCTBEHHbBIX rpaHeH fg. 

Onpeneneune 4. Ha30Bpem cumnuekc tg CYULeECTBEHHBIM, eCJIM B HE- 
KOTOpoM Xg (8 >a) HalifeTcH MuJafuimi cummuiekc fg, MpoeKTMpyloulMiica 
B fa (Wets = ta). 

Teopema 1. SYcaoeue cytuecmeexHocmu cumnaekxca tz, HneoOxodumo Uu 
Oocmamo4uHo AAA mozo, umoObl «uepes He20 NpoxodUNa HUMby (mM. e. umMoOObot 
cywecmeoeana Humb, COOepacatyaAn 6 4UCNe Ce6OUX IaAemMeNMO6 CumNAeKC tz). 

Onpeneneuue 5. Cnextp S na3z0peM pasweeHHbIM CBepxy, 


CCIM JIA MOObIX JBYX CYIIECTBCHHbIX CHMIIIeKCOB fy, H ty, pa3fleJIeHHbIx 


CHH3y B CMbicsle paBeHcTBa [f,] 9 [t.] = A, cyulectByeT B >, AA KOTOporo 
HMee€T MECTO «pa3fesieHHe CBepxXy» B CMBbICJIe 


Og(@EY™ [tal N Op (EY [aT Ay 


rye, Kak Bcerjla, Og o3HauaeT 3Be3y B KOMMsIeKce Xg, a KBalpaTHble CKOOKH — 
3aMbIKaHve (B JaHHOM Cylyyae B KoMMJIeKce Xq). 

Teopema 2. Ycaoeue pasderennocmu ceepxy cnexmpa S aKeueaneHmHo 
ycaoguio xaycdoppoeocmu amoeo cnekmpa, saKarouarolyemycaA 6 MoM, 4mo OAK 
mobolx Oeyx Hume t={t,} u t’ = {ty} cywecmeyem maxkoe a, 4umo ty u 
t, umerom 6 Xq HenepeceKarowujueca 36e30bl. 

Ilo ompefzeneHuio, HHTH SABAIOTCA TOUKAMH pee bHOTO Mpo- 
cTpaHcTBa X cmexkTpa S. } 
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Tononorua B X BBOAMTCA CieLyIOUlMM OOpa30M: OKpeCTHOCTb U,,t HHTH 
t = {t,} lo onpefeseHuIo COCcTOHT M3 BCexX HUTeH t’ = {tg}, JIA KOTOPbIX 
ty Ola 

Ecnu Kako Hutu t = {t,} mocraBuM B cooTBeTcTBHe 7, (ee %-10 KOOp- 
MHaTy), TO NOJyYHM HempeppiBHoe oOTOOpaxKeHHe (MpoeKuMto) W, MpocTpaH- 
ctpa X B X,. AcHo, uro ecm cnekTp S cyllecTBeHHBIH, T. €. BCe CHMIMJICKCHI 
€FO KOMIIJICKCOB CYIIECTBCHHbI, TO Wy, H ®; sABAAIOTCA OTOOpaxkKeHHAMH «Ha». 


Jina TpaH3HTHBHbIX CIIEKTPOB @, = OO, mpH B>a@. 

Jlanee mo, cMeKTpoM noHwHMaeTCA XaycfopPoBw CyUeCTBeHHbIH CIICKTp. 

Onpeneaeuue 6, Hasosem nogenextp S’= {Xz @,-} cmektpa 
S ={X,, &} wepacunensatmuM mogenektpom cnextpa S, ecu: 1) BS 
Haliwetca X,, H BHeM TakHe cuMMeKCbI tyo, H toa, TO [bya] [te] = Ne 
2) npu BcaKoM B >a B Xg CyllecTBy!OT tig WH top, QA KOTOPbIX Gi tae = 
= has @ tog = tog, H KOTOpble «caumatoTca» B S’, T.. e. Ore <<, tog pH 
X, €S’. Ecaa 9TH YCAOBHA HE BBITOJHEHbI, TO NOACHeKTp ECTeCTBeEHHO Ha3bl- 
BaeTCA paCuJIeHAIOLM. 

Onpeyenenuto 6 MOXKHO TIpHaTb MW Takyo tbopmy: mopcneKtp S’ cnextpa S 
Tora H TOKO TOra PaCuIeHAIOWHH, ec IA WOObIxX WByX HuTeH fy U fe 
cnextpa S cymectsyet B S’ Tako KomnsieKc XQ’, YTO CHMMMeKCHI fyq7 = 
=, Xa HU tee =t, 1 Xa HMeWT BX,’ HeTIepeceKalol[vecA 3Be3/bI. 

Teopema 3. J[na moeo umobet nodcnexmp S’ cnekmpa S Oaeaa mo oe 
caMmoe npederbHoe npocmpancmeo, 4mo u S, HeoOxodUmMO uU Oocmamo4Ho, umobol 
S’ 661A pactaensoiuum nodcneKmpom. a 

Onpefeneuue 7. Byfem rosoputb, 4to cnekTp S nomyyeH M3 creK- 
TPA o.—— (Ne, @e} ocnaOmeHHeM NOPAAKA, ecmu ScoctouT U3 TeX xe 


KOMIIeKcoB Xz, uTO HS, u3B >aBS cnezyeT B>aB S un Tpoexkuuu 
B OOOHX CMeKTpax OHH HM Te x*e. 

Onpeneneune 8. Jian cnextp S = {Xq, ae}. Ha30pem Komiiuekchl Xq 
u Xg H3OMOPMHHIMHM OTHOCHTeEMbHO CneKTpa S (S-u“30MOpPpHbIMy), 
ecm Mexyy X, WH Xg MOXHO yCTaHOBUTb TakoH M30MOpidu3M, YTO pH 
t, <> tg yenosua Ot, =t, u Wt, —t, paBHOCHIbHbI! Mpu mo060M 7 > 8, a. 

OcHOBHOe Onpefenenne. Cnextp X HasbiBaeTCH 9KCTPeMaJb- 
HbIM, €CJIM OH YOBJCTBOPAeT CUeYIOMLMM yCJIOBUAM: 

1) Cnextp 2 He cofepxXHT HHKaKHX JBYX L-H30MOP@HbIX KOMIIJICKCOB 
(yCJIOBHe MMHHMaJIbHOCTH). 

2) Cnextp 4 Hemb3a NoyaHTb H3 Apyroro cnekTpa ocaOmeHHeM NopayKa 
(mlepBoe yCJIOBHe MaKCHMaJIbHOCTH). 

3) Cnextp & He ABAMeTCA PaCUJIeHAION[HM MOACHeKTPOM HUKaKoro cHeKTpa, 
yHoBseTBopAsoUlero ycnosuam 1) u 2) (BTopoe ycmoBHe MaKCUMaJIbHOCTH). 

OcHoBHaa Teopema. Kascdoili Ouxkomnakm X seasemca npederbHolm 
npocmparncmeom Hekomopo2zod u—cC mo4unKocmo1o Oo uU3s0mMopmu3sma — AUWO 
OOHO2O IKCMPeMAAHOeO CneKmpa. 

Sameuanne. Masecrno ('), 4uto KaxKgblli xaycfopdos TpaH3HTHBHbIli 
Cl€KTp H3 KOHCYHBIX KOMIJICKCOB, B YaCTHOCTH 3KCTPeMAJIbHbIM, HMeeT CBOHM 
Mp€AeJIbHbIM IpocTpaHcTBOM OukomnakT. IlostToMy Hata OCHOBHaA Teopema 
OCYULCCTBJIAeT B3aMMHO-OMHOSHAYHOe COOTBETCTBHe Me>Ky OMKOMMAaKTaMH Ui 
MX 9KCTPeMaJIbHbIMH CI€KTpaMH, T. €. pelllaeT NOCTaBsICHHy!IO B Hayae pa- 
OoTb 3ayayy. 

ABTOp BbIparKaeT MCKPeHHIOIO OsarofapHoctp IT. C. AnexcaHapopy, nox 
PYKOBOACTBOM KOTOpOrO BbINOWHeHAa padoTa. 


Tloctynus0 
18 XI 1959 


UMTHPOBAHHAS JIATEPATYPA 


1T].C. Anexcaungzpos, Yen. mate. Hayk, 2, B. 1 (1947). 
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dloxrnxags Akanemun nayr CCCP 
1960. Tom 131, NM 2 


MATEMATHKA 


Axagemnk JI. C. MOHTPAPHH wu JI. B. POAbIFHH 


TIPHBJIM)KEHHOE PEWIEHHE OJHOM CHCTEMbI OBbIKHOBEHHbIX 
AHSSEPEHUMAJIBHBIX YPABHEHHHM C MAJIBIM TAPAMETPOM 
NPH MPOW3BOHbIX * 


1. Mbt OywemM u3y4aTb NoBeeHHe Ha KOHeYHOM MHTepBase BPeMeHH pellie- 
HUH CHCTeMBI AudPepeHHaIbHBIX ypaBHeHHit 


d. d 

eo =f (x, y), = = a(t, y), (1) 
Tre X= (x1,..-,Xz), Y= (Y1,---, Ys) — BEKTOPBI, ¢ > 0 — ManbIli Mapametp. 
Byucunn f (x, y)= (fix, y), 5... fel%, 9), 2% ¥) = (en -a-5- 80) Tpenno- 


MarawoTtcd [Bak [bl HEMPepbIBHO WudepeHILHpyeMbIMH B HEKOTOPOH (OTKPbITOI) 
odsactu I’ npoctpaHcTBa mepemMeHHbIx (x, y), BU KOTOpOl yTOUHAeTCA HHKe. 
IIpoekuna o6aacth I’ wa mpocrpaHcrBo mepeMeHHbIX Yy O603HaY¥aeTCA 
gepe3 G. 

IIpennonaraetca, uTo mpu m060M y€G cucTema ObICTpbIxX JBM KeHHE 


dx oe 
aly) (y =const — napametp) (2) 
MMeeT B PacCMaTPpHBaeMOH OOMACTH POBHO OAMH rpyOblh yCTOHUHBHIN mpexemb- 
HbIH WK x(t, y). STO 3HauNT, UTO x*(t, y) ECTb MepHosuyecKoe pellieHve 
cucteMbl (2), nepHox, KOTOporo Mbl O603HauHM Yepes T (y), H UTO MyJbTHNWIH- 
KaTOpbl CHCTeMbI ypaBHeHHH B BapHallwAx 


Gen OF (Ny ya tL 
=), Ox Sj (he ek) (3) 


i 


j=1 


710 MOjlyJIO MeHbIUe eMHHIbI, KpOMe OMHOTO; 9TH MYVJIbTHIIMKAaTOpbI MbI 

odo3HauMM Yepes Ay,..., Ae. Orcioga culezyeT, 4TO x°(t, y) UMeeT OONACTH 

mputaxenua F (y); moOoe pelieHue cucTembl (2) c HavaJIbHbIM 3HayeHHeM 

u3 F(y) crpemutca npu t—+>oo Kk mMpesetbHOMy WuKJy x’. Kak merko BH- 

Tetb, U F(y)xy ecTb o6acTb B poctpaHctTBe (x, y), KOTOpy!O MbI OTO*KJe- 
G 


y€ 
CTBUM C Halleli HucxoqHoH oOsmacTrpio T. Mbt 6yaeM cCuHTaTb, 4YTO HMMeIOTCA 


T,, To, Aaa KOTOpHIX 0<7,<T(y)<T2. Boodmule %e roBops, npw mpu- 
6M2KeHHN Y K rpaHuue oOOuactH G T (y) Morso Obl cTpemuTEca K 0 WIM K 00, 
HO JIA JladbHelumx Hallux Wesel BCerfa BO3MOX%XKHO OT G MepeliTH K HeKo- 
TOpoH KOMMaKTHOH noqoOsacTH DcG. IIpu clenaHHbIx lpeqnosoxeHHAX 
T (yy OKa3piBaeTcsa rilaqKoH (byHKuHeH Y. 

BpeyeM B paccMoTpeHHe «ocpeHeHHy!0 CHcTeMy» 


y) ae u ep ae 
eG) = | g(a) de =| BK DH (4) 


0 


* OcHoBHBIe pesyJbTaTH HacToAMel paSoTs! Ob LoMO%KeHbI Ha BcecoiosHoM maTema- 
THYCECKOM cbe3ze (2). 
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rye nonoxKeHo* X (0, y) = x" (T (y) 9, y). OSosHauum yenes {x (t, ©), y(t, ©)} 
pelleHve cuctembl (1) C HavabHBIM 3HayeHHeM (Xp, Yo) ET’, Xo F (Yo), wepes 
x (t) — pemienue cuctembl (2) ¢ HauabHBIM 3HayeHHeM x (0) =X» HM C Mapa- 
MeTpOM Y= Y,, a yepes y(t) — peulenue cucTembl (4) C HavaJbHbIM 3Hade- 
Huem y (0) = y,. Mpegnonaraetcea, uto y(t)€GnpunO<t<Ll <ov. Uepe3D 
o6o3HauaeTCA KOMMaKTHaA NomobslacTb o6nactu G, conepxautad y (t) (OK LL) 
cTporo BHyTpu ce6s. Besne B abHelitem mpefnouaraetca y €D. 
2. Tlepefimem B cucteme (1) K «6bicTpomy BpeMeHH» t= ¢/e: 


dx dy 
ade. i (x; y), eto eg (x, y) (5) 
vu cpaspHuM (5) c (2). U3 Teopembl 0 HeMpepbIBHOH 3aBHCHMOCTH pelleHHit OT 
MapaMeTpa HeNOCpefCTBeEHHO BbITeKaeT, YTO Ha JIOCOM OTpe3sKe BPpeMeHR 
O<t<et, qanuupt nopsanka « |x(t,2e)—x(t/s)|, |y(t,2)—Y)| MoxHO 
CilesaTb. CKOJIb YFOLHO MaJIbIMM, CCIM TONbKO & JOCTaTOUHO Maio. Takum 
o6pa3oM, 3a MpoMexyTOK BpeMeHH MOpsAyKa © pellleHue cucTeMbl (1) nona- 
JlaeT B MaJIyIO OKPCCTHOCTh 3aMKHyTOH KpHBoH C=C,,, rye C, oOo3HayaeT 
{x= X(9,y¥), ON PKI} XY. 

3. Ilpociequm jlambuHeliuee nopeyenue {x(t, ©), y(t, ©)}. EctecrBenHo 
OKUMaTb, To y(t, ©) GyMeT O1u3KO kK OCpeMHeHHOMy peleHHto y(t), a x(t, &) 


OyMeT OCTaBaTbCA BONM3M UMKIOB CZ, CoBepliadt Mp 9TOM CbICTpbIe Kose- 


OaHHA BLOb HHX C NepHOOM, 6H3KHM K eT (y (t)). Tounan dopmMysupoBKa 
TaKOBa: 

Teopema. Cywecmeyem 2radKko 3aeucatyan om t dbynkyus 9 (t, ©) («asa») 
makasa, umo ecau 6>0, mo npu d<t<L 


do 1 oF 
ue ate == ()(2)5 (6a) 
| x(t, ©) —X (g(t, 2), y(t))| = O(), (66} 
y(t, 2) —9()|=0(8) (63) 


paébHomepHo no t. 
4. J\na u3yueHua cuctempl (1) BOmu3H C, BocnOmb3yeMCA HEBLIPOKCHHbIM 
MmpeoOpa30BaHHeM Buia 


a Uy Ala ,y)u 


(uy) —cKanap, u—sextop c k—1 komnoneutamu, A(o, y)— MaTpuua c k 
cTpokama u k—1 cTon6uamu, uMeroulat mo ¢ nepuog 1). IIpu nomomp 
Takoro lipeoOpas0BpaHHa cuctema (3) MoxeT ObITh NpHBemeHa K BULLY 


duo ea du voi % 

enecens a ~ (pay 9) “% 
trae H(o, y)=H(ot+ l,y)— KBalpaTHax MaTpuia (k — |)-ro nopsyqka, npH- 
4ueM MYJIbTHIIAKaTOpbl CHcTembI uw = Hii —3To HalllM dy,...,Ag_y. OTcona 


ceqyeT cyulecTBoBaHve (byHkunn JlanyHopa W Heer u, y) — KBaj[paTuy- 
HOH (yHKUMH M0 uw c MepHozom | mo neppomy apryMeHTy, nowHaa npon3- 
BOJHaA KOTOPOH NO t B CHJTy CuCcTeMbI (7) 

dW: ! i ats 

Ea <4W ” {als 0). (8) 


‘*B KauectBe HatabHoro 3Hayenna X (0, y) MoxerT ObiTb B3ATa M106aa TOUKa nepHo- 
AMYeCKOrO pelleHHA CHCTeMbI (2), JHIUb Obl 3aBHCHMOCTb OT y ObINa PaqKoi. 
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IIpH' 3TOM MOXHO JOOuTECA Toro, 4TOGEI ooPpa THERE W Opin ray 
KUMH PyHKUHAMU CBOHX aprymertos, Tak 4TO er 


kes , (Zl <aw, 7 |< PaVW 


BVW <|ul<8,VW (85> 0), 


Mu 8, Kak H @ B (8), MOXKHO BbIOpaTb OMHHMH HM TemH xe IA Bcex yYED. 
SameHoH mepemeHubix x = X (9, y) + A(g, y)u cucTema (1) mpuBozuTca 
K BHIy 


(9) 


d ite Vie sy 
8 > T@™ toe tle). 


et —H(g, y)u-—- O(e+ 1 u*|); (10) 


et — g[X (9, y), YJ + 0(e+|u))- 


BeluncnuB NOHYIO NpovsBo_Hyo dyHKuHH W (9, u, y) no ft, B Cuay cH- 
— cTempl (10), MoxKHO NOKa3aTb, YTO HMeIOTCA 8, C,,C,>0 Takune, 4TO pH 


- 6,.~.. Cis = VW <C 


dw 
& Ear ae = a,W (a > 0). 


Orciwoya cileqyeT, uTO nopepxHocTtH W =C (Cye?<C<C,) cyTb nopepx- 
HOCTH 6€3 KOHTaKTa mA cucTempr (10) Hw 4TO ecmH pellieHHe 3TOM CHCTeMBE 
TlonayaeT B MOMeHT ¢ = 7,, Ha MNoBepxHocTb W=C,, To, NoKa oHO mexKUT 
B oOsacTH Cys? < W <C., cnpaBessMBO HepaBeHCTBO 


W (¢(t, &), w(t, 2), y(t, &))< 


4 
=O (t—ty¢) 


<W (¢ (hie, £), (he, &), ¥ (tite, &)) erg 


1 
—=a(t—ty.) 


— Cre — ’ 


Tak 4TO Yepe3 Bpema fz, = O(elne) W o6patTutca B Cys®. Pemenuve, Takum 
o6pa30M, NonafeT BHYTpb NoBepxHocTH W = Cys? H yxe He CMOxXeT BHITH 
M3HYTpH 93TOH NMoBepxHocTH, NoKa y(t,e)@€D. Ecam pemienne cuctempr (2) 
nlonajaeT 3a Bpema ¢, BHyTpb NMopepxHoctH W =1/,C,, To npH AocTaTouHO 
MaJIbIX €& pellieHve cucTemMbI (5) 3aBeqOMO TonayeT BHYTPpb MoBepXHocTH 
W =C, 3a spema ty, Tak TO tye <et,. Ucnonp3ya (9), nomyuaem Tenepp, 
“TO Ip ef; < ¢< 7. GyneT |u| < Cz exp (— ax (t — €t,) / 28) << C,e-*#* (y +0), 
a np t > tye 6yneT |u| <C;8, noKa y(t, ©) He BbIMfeT U3 ee Dxey (OFs) 
Je%KUT CTporo BHYTpH D «4 cKopocTb u3MeHeHua y(t, ¢) KoHeuHa, Tak 4TO 

y(t, ©). MoxeT Bbiita u3 D snub 3a Bpema ft, =O(1) (He ucKso4eHO, Ko- 
HeyHO, uTO ft, = 00). TlonoxKHM i= min (Pe i IIpu ety Sm t< t. HMeeM, 110 
CKa3aHHOMy, 


[ua (2, s)| < Cyemte + Cee. (11) 


Mbt oKaxKeM Tlo3fHee, TO Mp OCTaTOYHO MaJIbIX &€ ee iB 
5. Ham Hao oleHHTb pH simul ty y(t, ©) —y(t)]. _Yjo6uee oue- 
HMBaTb B TpomMexyTKe [sfy, i) BemuunHy ¥(¢, ©) = y(t, s)— y(t) —J(t,s), 
rye 
P(t, &) 7 = ete 
I(t,s)=eT (v(t) | {gIX@ 9M) ¥O1—gly OD a. 


0 


Mobi xoTHM OKa3aTb, UTO MpH ef; Ct < {, BbIMOJIHAeTCH HepaBeHcTBO (6B), 
JIA uero JOCTaTOUHO MOKa3aTb, YTO Mp yKasaHHbIx sHavenuax ft | y(t, )| = 
= O(s), I(t, ©)=O(s) paspHomepHo mo ¢. Bropoe u3 STHX COOTHOIICHHH 
ouepuyHo, nockombxy g[X (9, y(2)), y (t)] — nepHoguyeckaa cbyHkuusa 9 c ne- 
puogom | u cpeqHum sHayennem g [y(t)], Tak 4TO MHTerpal, BXOJAULHH B BBI- 
paxenue yaa I(t, 2), ectb O(1). Jloxaxem Tenepb, uTo | y(t, &)| = O (). 

Mimeem 


m(t, ©) = eX (e(t, 2), y(t, 2), y(t, 1+ O(l\ul| +e) — 
— £ ly (O1—eT (y (t,8)) o(t,8) (ZX (@(t, 2), 9), ¥(OI— gly (OE — 


¢(t, €) ¢(t, €) 


— | @—gd—eF(y(t,2) | (e—g) a. 


0 0 


Jipa nocnequux uleHa, ovepHyaHO, O(e), Lanee, nponspeyenne 


eT (y(t, &)) o(t, 8) =1+0(e+|u)) 


“H, CJIeOBaTeIbHO, 


n(t, e)=g1X (eC, ©), 9 (t,2)), 9, 2)] —g 1X (¢ (4,8), ¥), ¥O1 + O€+| 4). 


Tlockonpxy g[X (9, y), y] TaaqKo 3aBHCHT OT y HM, Kak ObIO JoKa3saHo, 


y(t,s)—y(t) = y(t, 2) + O(e), To mpu sty<t<t, umeem | y(t, e)|< 
<Bly(t,s)|+O0(e+ |u|), una, ucnompsysa (11), 


iy (4,2) | By, yee C,e Cs (12) 


IIpu 9tToM, oveBuguo, 7 (st), ©) = O(e). 
Jlerko oKa3aTb, uTO M3 (12) BhITekaer oneHKa |y(f, ¢)|<C(¢, ©) npH 


té[et,, t.), rae C= BC+ C,e * + Crs, let, e) = % (Ch; €). 

Boruucaus orcioga C, nomyuum, uro C(t, ©) =O(s) npu ¢@[ety, ¢.). 

6. Hepapeuctsa (6a), (660), oveBHAHO, cmenyioT pu ¢té€[ely, Hy M3 JloKa- 
3aHHbIX HepaBeHcTB (6B), (11) Hw H3 cHceTemp (10). OcTanocb moKka3atTb, 
uto t, = L. Ho sro ovesuguo: ecan npu ¢€[0, L] y(t) orctout or rpaHHltbl 
o6acth D we mMenee uem na d (d > 0) u ecau Ont Onin0 tf. =t, <L, To AnH 
OCTaTOUHO MasIbIX © ObINO Ont | y(t, s)—y(t)|<d/2 npu ¢tE€[et,, te), H MBI 
NOMYUHIA Obl, uTO y(t, &) MexKUT B D u OTCTONT OT rpaHulbl D He meHee 
uem Ha d/2, a cilefoBaTewIbHO, y(t, s) eule He BbIxOgMT u3 D 3a Bpema f¢,. 
TeM CaMbIM TeOpeMa IOJIHOCTbIO JOKa3aHa. 


Tloctynusto 
11 XII 1959 


UMTHPOBAHHAA JIATEPATYPA 


1JI.C. Toutparun, Tp. III Bcecowosx. matem. cbe3qa, 2, M., 1956, cTp. OB om 
M., 1958, ctp. 570. 


Toknagn Axagemunu nayrk CCCP 
1960. Tom 131, Ne 2 


MATEMATHKA 


C. A. TEJIAKOBCKHH 


NPHBJIMPKEHHE ®YHKUMH, WoddEPEHILMPYEMbIX 
B CMbICJIE BEMJIA, CVMMAMM BAJIJIE-1YCCEHA 


(ITpedcmaereno axademukom A. H. Koamoeopoesim 27 XI 1959) 


1. Ilycts dbyHkuusa f (x) cymMupyema u 


f(x)~ “. + >) (ae cos kx + 6; sin kx). 


k=1 


Ilycrb r > 0 Hw ow — pelicrBuTenbHoe uncno. Ecan pay 


y kr lag cos (ex + *) + by sin (ex a. )| 
k=1 


ABJIACTCA pAOM Mypbe HeEKOTOPOH CyMMHpyeMOH (PyHKILMH, KOTOpy1o Oyjem 
o6o3HayaTp f, (x), un ecm |fa(x)|<1 mourn sBewny, TO 6ygem roBoputs, 
ato f(x)E Wa (cm. ()). Upa «=r f(x) aBaaetca mpousBoqHol (B CMbICHe 
Belina) nopsaaka r (byHKuuu f(x), H Momysaem Knacc W’, npn a =r—1 no- 
myyaem kuacc W" cbyHkumii, conps>KeHHbIX c cbyHKiuamM Ksacca W". 

Mp MOMOMIM MaTpYMubI {Nn 2}, dt. = 1.2) j., de =O pn k Zen; 
Kako cyukunn f (x)€W, mocTaBuM B COOTBeTCTBHe MOJIMHOM 


pal ; 
Un (fy x) = B+ Yn, & (ae cos kx + by sin kx) 
k=1 


A HalijleM IPH n—> oo aCMHMMTOTHYeCKHe (POpMY Jbl WIA BepXHUX panei 


Un (Wa) = sup || f(x) — un(f, ¥) Ile (1) 


fews 
_Ecau cdbyukuua t(u)=t(u, n) ompenenena npH u=k/n papenctaamu 


<(=) = (1 — dn, ke) (=) (k=1,2,...), 


ielipepblBHa H 


A(t) =— \ (= (u) cos (ut + 3) du|dt <0, (2) 
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To naa f(x)E€Wo 


f (x) — un (f, x) = -. \ ie 1)Cew cos (ul + J ) du dt. (3) 


—co 0 


TIpenctapnenve (3) npu tesbIx « ObIm0 NomyyeHo B. Hazem (°). 
V3 (3) HaxonqHuM, 4YTO IpH N-—> co 


Un (We) = AG) +0 Ee an(t)), (4) 
rye 
an(t) = ||| <a) cos(ut + $ F) du| at, (5) 
Ae 
In =(—00,-4) u (F, &). _  o 
2. Ilyctb sp(f, x),n =0, 1, 2,...,—uacTHUHble CyMMbI NlopsAqKa nM psAfa 


@ypbe dynkunn f (x)€W >. Nonnnompt 
Smee W ieee 4 ex 2s », Sis X)) (at lee ee tit ee 1,2,..-) (7) 


Hasbipaiotcn CyMMaMmMUu Bausane-Ilycceua dynkunn f (x). 
Bepxuue rpanu (1) npx mpu6nmxenHH cymMamuH Baanue-Ilyccena 6yzen 


(Oo3Ha4aTb Vp, m(W%). Acummtotuyeckoe nopegeHue Vy, m(Wa) Mpa n—> x 
OnpefeAeTCA HaMH B TipefnoJoxKeHHH, YTO lim = cyllecTByeT H paBeH 0. 
0<b<l. 

Teopema 1. JIat Va,m(W2) npu n—>oco cnpasedausot caedyrousue 


acumnmomuueckue Popmy Aol: 
Niecan 00" m0 


Vn. m WS) = se zlog = +0 ([-). (8 
2) Eoau. 0 =< 0 =< 1. 710 
f 4 | 
Vn,m (Wa) = A(t») =- + O(—z) + 0(2), (9 
20e 
0 npu O<u<1— 9, 
ste) =| =O npu 1—9<u<, 
ur npu |1<u<oo 
u 
Rey Ul ee 1 i ene . 
en log Tao dan +0; &%=0 daa = 8. 


3) Bear 6 =e 0 ee eeri0 


Pe ot (n—m-+1)ji-7 
Va,m (We) = A (4, )—- -O( A=" =), (10 
20e a 
aa fer npu ONugl, 
u-' *npu 1 <ul< 6o. 
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meee o = 1 uipasth, vid 


Pop illae 4 4 
Van (Wa) = =| g emcee a) te 
- AT 
CAU oe |sin | =0, mo npu m=n 
Van (W') = A (4,1) +0(—), (12) 
npu n—m— 
ar 4 4 r 
emi )= 2A (11,1) +0(] =~ log = a) + O(a): (13) 
de Ms 


Leb npl 0 =e st, 
T,1(U) =) 
ut, np lL<u< co; 
ere Oe wr > Tecmo: 
cayuae N—M=p—>c 


m (Wi) = A(r,) [= ee ae rats = —|+0(4 jer) Ge =r (14) 
20€ 
a= {i npr = wet 
(u—1l)u-"  npu lgqu<o; 


8 CAyuae NR—m =p GuKcupoeano, p >|, 


Vas m (Wa) = HMR = cos (ut + 3 ) dudt| x 
—oo p 
a a 9A (15) 
6 cayuae M=N 
Vere a) = sup |’ (x)|=- +0(—). (16) 
fews 


IIlpH npuH6muxenuu cyMMamH @ypbe (m= 1) cdopmymna (8) Aaa KnaccoB 


W’ 6pina nonyyena A. H. Konmoropospm (*) (aa wenpix r) uw B. T. IIun- 
kesuyem (4) (qa Bcex r> 0), aaa Knaccop W’—C. M. Huxompcexum (°,5), 
yaa Knaccop WiZ—A. B. Edumospm (’). Upa m=o(n) hopmyay (8) ana 
knaccop W’ u W’ nonyaun A. ®. Tuan (6). 

Ilpu npw6smKenuu cyMMamu Peliepa (m = n) popmyaa (1 2 quia Knacca W? 
mpuHanexut C. M. Huxonpexomy (*), dopmyma (12)—C . B. Creukuuy 
(cm. (1°)). DBopmyny (16) aa KuaccoB WwW’, Wu Wa opw nenmx a nony- 
yuau C. M. Huxonpcxuit (1?,°) u B. Hamp (1?,?). SHaueHve BepxHeli rpauu, 
cTosulell B mpaBoli yactu cbopmyb (16), cM. B paOotax (',**). 

. Boil W3BecTeH TaK2Ke MOpaALOK yOblBanuAd BeIMUHH Vp, m(We) npn O<6<1 
1 Vn,n(Wa) uph O<r<!. 

Jina knaccop W" un W’ npu wembtx r teopema 1 (6e3 dopmyupr (16)) 
Oblia OnyOMKOBaHa aBTOpOM (1°); MpH 9TOM HHTerpaJibl, BXOJAIMe B KOH- 
cTanTb A(t), mpHBefeHp! B (1°) B mpeoOpasoBaHHOM Bue. Tam xe yKasana 
acuMntoTHyecKkad (opmysia WA Vn, m(W') B cayyae n—m cuKcupoBaHo, He 
paccMOTpeHHOM B Teopeme 1. 

3. Ecnu 8 WaHHom Bplue onpeyenenun W, noloxuT r=0, To nomy- 
UHM Kulaccbl (pyHKuni We. 
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Ecnu Jia HempeppipHol tbyHKUHUH 9g (u) = 9 (u, 7) 


p (a) ink Weal pe hae) (17) 

PNR rl ia Nee . 
un (fy x) = — V8 (e+ L(g (u) 00s (ut + 22) aa (18) 

| Un (We) = mu || un (F, x) Ilo = A (¢) + O (Gn (9))- (19) 


IIpeactapnenue (18) npn uembix a Obl0 nonyyeno B. Hazem (?). 

Jina cymm Basue-Ilyccena sBepxHue rpaHu (19) OyfemM o6o3Ha4aTb 
Vn, m (Wa). 

Teopema 2. [pu |a|<1 un—-oco 


/ T é Te 2 : ™ 
Vn, m (W3) = (4-cos & 4 = asin) log & + = sin F | log m +-0(1). (20) 
Tpua=0u a9, Ou aly 
Vie m (W>) == 1A (1-0) “fe O (En), (21) 
20e 
i npu ON u<l—, 
eo) = jg mpu 1-89 Su < I, 
0 fipu N= eo. 


Wopmysia (20) nph a=1 G6bna coo6meHa astopy C. B CreukuHbiM. 
@Mopmy.ta (21) npuHaynexutT C. M. HukompcKkomy (") (cm. TaKxe (7°)). 


Matematuyeckhit uHcTuryT um. B. A. Crekaopa Tloctynuao 
Akajemuu Hayk CCCP 27 XI 1959 


HUMTHMPOBAHHAA JIUNTEPATYPA 
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AJokxaage Akagqemun nayrx CCCP 
1960. Tom 131, N: 2 


MATEMATHKA 
A. A. TEMJISKOB 


MHTEFPAJIBHbIE NPEACTABJIEHHA 


(IT peccmasaerno axademuxom M. A. Jlaepenmvesoim 21 XI 1959) 


B mpefuectsytouux pasorax (*) Teopua WHTerpasbHbIx mpeycTaBseHuit 
Oblla MOCTpoeHa MHOM JIA (yHKUMH, aHaJHTHYeCKNX B TaKHX JBOAKOKpyro-. 
BEIX O6MacTAx D, B kaxK Jol TouKe rpanuupt |z|—-¢(|w|)=(w, w, z, z) =0 
KOTOPHIX ONpeferHTemb Jlesn L(P)>O0, T. e. ana cbynKuni, pery JIApHBIX 
B JIBOAKOKPyroBbIX OOJIACTAX, TpaHHIbl KOTOPbIX HH B KaKOH uacTH He 
ABIMIOTCA AaHaJIMTHYeCKOH rHMepnoBepxHoctT1o. B o6ulem cslyyae, KaK H3Be- 
CTHO, 9(f;) MOXKeT ObITb NOCTOAHHOH Ha OMHOM yuaCTKe, Ha¥HHarOUleMca Co. 
3HaueHHaA 7; =O (rf; WH ro = 9(r;) —CONPAxKeHHbIe paynycbl cxogumoctn) (‘*), 
a MOTOMyY 3TOT y4acTOK rpaHHubl oOsacTH D mMoxeT ObITb aHaJHTHUeCKOM 
runepnopepxuocTbwo. PaccmaTpuBad rpanully oOsacTu D Kak 3ajaHHy!0 B Buse 
|w|=(|z|), 3aksiouaeM, 4TO aHaMTuYecKOH TrHmepnoBepXHOCTbIO MOxeT- 
ObITb H yYaCTOK rpanuibl OOnacTH D, naunnatouelica co 3nayennaA |z| = 
=r, —0. Takum o6pasom, B Gosee o6mlem clyyae Ha yyacTKax O<|w|<n, 
i2\—= Row jw\= Ry; Om 2-a7; MoxeT ObiTb L(®D) =O uv TombKO BHe UX 
L(®)>0O (mer ocTaBniaeM B cCTopoHe cuJlyyal oOpaulenna L(®P) B Hyab 
B M3O0JIMpOBaHHbIX TOUKaX rpaHuyb oOacTu D). 

Oguako MHTerpasibHble MpelcTaBseHHA OCOMX pooB (°) coxpaHsloTca Awa 
3Toro o6ulero cuyyan, ECM OMpeMesMTb 71(t) H y(t) CeMyIOMMM O6pasom. 
MynHKuHA 7, (t), NOMOKUTeMbHaA, HeNpepbIBHO AudPepeHunpyeMasd Ha CerMeHTe- 
O<t<1, yaopneTBopseT ycOoBHAM: 7,(0)>0; B unTeppane 0<t< 1 
a (<)> 077 r, (1) = (0. DyHKunA 7, (t) ONpemenneTcA uepes 7,(t) Tak xe, 
KaK H lpeKJe: 


ra(e) = Raexp | —| -Z—dinni(®)], (1) 


rye R. — MOCTOAHHOe TOMOMKUTebHOe YHCJO. 
TleticrputesbHO, Tak Kak 7;(1)=0, To MoxeT ObITb r2(1) >0(*). Ha- 


npuvep, 
Ta (t) — Di (1 —t)*. 


Torja 


Vee (at) Vas = Via 

a Oe (ae)? = 2—1)°, 

rs (t) =[2—(1 Mia es (V2—1) 

M Mbl uMeem 7,(0)= 1, ned =O 7gCl) = 2 (WO= 1)Y2, YUMTHIBaA, YTO MO- 

HOMbI wz", m0, nO, ABAAIOTCA HHBapHaHTaMH OTHOCHTeJbHO Ipeobpa- 
30BaHHA 


ge) at) Ell) ayn (re ©) 0)" de = wh 2" 


(PH MPOM3BONbHEIX HEMpepbIBHBIX CPYHKUMAX 7,(t), <fe(t) (°°) MH 4TO F(t) 
olpeleseTca Tak Ke KaK HM Mpexke, MpHXOJMM K 3aKJIOYCHHIO, YTO HU 
B 93TOM OOMIeEM Cryyae Cc yyeTOM 7;(0) >0, re(1)>0, BCH mpexkHaAA TeopHA 
UHTerpaJIbHbIX MpeACTaBeHHH COXpaHsAeTCA. 

TakuM O6pa30M, HHTerpaJbHble MpefcTaBJeHHA 


2° i nh n 
F(w,2)= =5,-\dt\a | Pl) eon «, (2) 
) ) \Cl=1 
20 1 F en ny 
F (w,2) = a \ dé \ar \ hn OT at, (3) 
0 0 {C|=1 
rye 
a w 1/n z 1/n it 
u=e(ay) bil Ger) Goa. i 
D (w, z) = F(w,z) + nwF w (w,z)+ nzF, (w, 2), 
fl — HaHMeHbliee Wesloe YHCJIO, He MeHbIUuNee SUP = ; HMetotT MeCTO 


t<1 

Bp o6mactu D: |w|<7,(t), [Z| < re(t), tice 1, T. e. B OOMacTH OrpaHH- 
YeHHOHM TpemMa runepmopepxHoctamn: 0 <|w| <7, (0), |z| =7re(0); |w|] = (>), 
(2072 () Oe Oa ry 0s | ree 

Siecb, KaK BHAMM, BbICTyNaeT XapaKTepHad OCOOeCHHOCTh aHaJIMTHYCCKAX 
(yHKUMH PByX KOMMJIe€KCHbIX MepeMeHHbIX: 3HayeHua dbyHKunn F (w, 2) 
B oOsacTH D onpeyemaioTcA NoBeqeHHeM ee usu WP(w,z) TombKO Ha TOH 
yacTH rpaHuubl OOacTu D, KoTOpad aABAeTCA HeaHaNMTMYeCKO rumepnoBepx- 
HOCTbIO. 


Mockosckui oO6macTHOH megaroru4yecKHH MHCTHTYT Iloetynus10 
um. H. K. Kpyncxott 12x59 


UWHMTHPOBAHHAA JIMNTEPATYPA 
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Hoxsage Akanemuu nayx CCCP 
1960. Tom 131, Ne 2 


MATEMATHKA 


r. MW. TPYWIHH 


COTMP SAKEHHBIE CHCTEMBbI 3-ro NOPAAKA HW MPOBJIEMA 
UX SOKAJIbHbIX NMPEOBPA3OBAHKA 


(IT pedcmasaexo akademuxom IT. C. AxnexcanOpoeoim 18 XI 1959) 
1. OOuruM A BCeX H3BeCTHHIX O6OOMIeHHH conpsxKeHHOHM ceTH ABIAeTCH, 


4TO B OCHOBY KaxKOrO U3 HUX NOJO*KeHO TO HIM MHOe ONpeseseHve COMpsKen- 
HOCTH BY X HallpaBJeHHH, NO STOM MpMyHHeE BCe 3TH COOOLMIEHHA MbI MOXKeEM 


| Ha3BaTb COMPSXKeHHbIMM CeTHMH HM CHcTemamu 2-ro nopsyzka. AHamorv4uHo 
| MOX%KHO TOBOPHTb O CONPAKEHHIX CETAX HM CHCTeMaX 3-ro NopAyKaA, T. e. TAKHX, 
_B OCHOBY KOTOPbIX MOJOKeHAa CONPAKEHHOCTh TpeX HalpaBsenul (yTo no 


cyllecTBy O3HadaeT M3yyeHve CBOHCTB NOBePpXHOCTH OTHOCHTeJIbHO TpeTbelt 


| fucdbdhepentivanbuow oKpecTuocTu Touku). Pa6ota aptopa (*) aBaaetca nepsor 


MONbITKOM paccCMOTPeHHA TakUX cucTem. B HacTosulel padoTe paccmaTpuBaIoTca 


| TOJIOHOMHbIe COMpAKeHHbIe CHCTeMbI 3-ro NopAAKa HW pelllaeTcA mpo6mema ux 
oKaJIbHbIX NpecOpasoBaHHl AA TpexMepHoro csyuan. 


2. CompsoKeHHbIe CeTH HM CuCTeMbI 3-ro NOpAAKa OMpesensoTcA creLyIoulMM 


| odpasom (°): 


npewenaeuue 1. Tpmu xkacatTenbubix Hallpapmenua d,, d2, d; 


| p-MepHOH mMloBpepxHocTH V, (p53) uMeroT CONps*KeHHOCTb 3-ro NopAyKa, ecu 
| OHH OOpalllaioT B HYJIb BCe TPHAHHeHHbIe POpMbI, IpHcoeqMHEHHbIe K KYOHUHIM 
| ACMMIITOTHYeCKHM (bOpMaM TIOBepXHOCTH: 


D%: (d,d.d3) = 0. 


Onpeyeneuue 2. Tpn cemelcTBa JIMHYH Ha p-MepHOH NOBepXHOCTH 
V, (p> 3) wMeOT CONps2xKeHHOCTh 3-ro NopsAyKa, eCH B KaxkpOH TouKe 
TOBE XHOCTM KaCaTeJIbHbIe K HAM OOpa3yloT TPOHKY CONPHAXKeHHBIX HallpaB- 
JIeHHH. 

Onpepeneunue 3. p-ConpsxeHHOH cucTemol 3-ro NopayKa HasbiBaeTca 
Taka p-MepHaa noBepxHocTb V, (p> 3), Ha KOTOFOH CyllecTByeT Heocodan 
CeTb 43 p CeMEHCTB JKHYH, Kamada TpOMKa KOTOPHIX CONpAKeHA. 

3. B n-MefHOM IfO€KTHBHOM IIpOcTpaHCTBe MbI facCMaTpHBaeM p-MepHy!O 
MOBepxHOCTb V,, K KaxkJoH Touke A KOTOPOM MpucoeqHHEH MPOCKTHBHbIH 
penep u3 n-+1 Gasncupix Touek A, Ag,, Aa Aa» Ac, UpHyeM TOUKH 
A, Aa, (%1,i, j,k =1,..., p) OOpasyioT Oasuc |-ro compukacatolleroca mpo- 
CTpaHcTBa (KacaTesbHOrO MpocTpaHctTBa), TOUKH A, Ay,, Ac, — Oasue 2-ro co- 
lpukacatouleroca upoctpancTBa, TOUKH A, Ag,, Aa» Aa,—Oasue 3-ro conpu- 
Kacalomleroca MfOCTPaHCTBa NOBepXHOCTH. 

Hapsy c WHJe€KCaMM Gy H G3, MbI OyfleM IIPHMeHATh Take MHOFOMHAeKC- 


/HbIe cuMBOsbI: (ii), (ij) BMeCTO a, M (iii), (dij), (ijk) BMecTo a3, yoOHbIe 


a 
B cylyvae IpHBescHuA KBagpaTnyHEx ©” u KyOwgHEIx O” acumnToTHYeCKUX 
38 
((OfM NOBepxXHOCTH K KAHOHHYECKOMY (OAHOUTeHHOMY) Buyy (°). 
TeomeTpwyecknii CMbIC CONpAxKeHHOCTH 3-ro NOpaAKa MOXKHO BbIPasHTb 


culeyIouleH TeOpeMon: 
Teopema. Ecau na p-mepnoti nosepxxocmu V > (p > 3) c npueedenHoimu 


K KQHOHUUECKOMY BUOY KeQOPAMULHoLML acUMNMOMuUUecKUMU Gopmamu &™ 
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mouka penepa Aj He 6blxOdUM us 2-20 CONnpuKacaroleecocA Npocmpancméa, 
Kozda mouxa A nosepxnocmu cmewaemca @ Hanpaenenuu AAp, mo mpu Ha- 
npaenenun AA;, AA;, AAp, Kacamenonole K Oa3UucHblM AUHUAM ow, oO, wo, 
umetom conpsocenHocmb 3-20 nopsOKa. 

Hue Mbl 6yJeM TOBOpHTb O COMpsAXxKeHHbIX CHCTeMAaX TOJIbKO TpeXMepHBIX 
(p = 3) u 3-ro NopayKa, He NosyepKuBaA STOO Kab pas. ; 

4, TpexmepHan compsxxeHHad cucTeMa 3-ro Mopagka, cyuecTByloulaa 
c mpoussoiom 12 byxnkuni 3 apryMeHTos (°), He SBAeTCA TOMOHOMHOK — Ona 
He paccylaMBaeTCH Ha OMHONapaMeTpHyecKHe CeMeHCTBa JBYMepHbIX MOBeEPX- 
HOCTeH TO JIMHHAM CONpsAxKeHHOH ceTH. MHHMMaJbHOe MOMOJHUTeNbHOe YCJIO- 
BHe, KOTOpoOe HyXHO MpHCOeAHHUTb, YTOObI paccIOeHHe HMesIO MeCTO, eCTb 
yCJIOBHe CHMMeTpHH KOapPunMeHTa aj, 10 wHAeKcaM j,k B OOmeM pasmoxe- 
Huu (bopMbl w= aio! + ajjw! + ajgo", T. €. yCnOBMe Ajz = Apj. Taky10 rono- 
HOMHY!O cucTeMy MbI OyJeM Ha3sbiBaTb IPAM THBHOH TOJOHOMHOM comps- 
*KeHHOH cucremoi. JIpumuTuBHad FoJIOHOMHad COMpsxeHHaAd CHCTeMa 
cyulecTByeT Cc mpousBosomM 9 dyHKunH 3 apryMeHToB, Tak %e KaK H ee 
yacTHbIM cayyal pu w = 0, COOTBETCTBYIONIMM HENOABHKHOCTH CONpAxXeCHHOK 
COTH A()s 

5. Mbt mpuyeM kK psy HOBbIX TOJIOHOMHBIX COMIpPA2%KeCHHBIX CHCTeM TIpH 
TOMOWLM CyIeyoulux TeOMeTpHYeCKHX TMOCTpoeHHH: 

Onpeneaeunue |. Ileppot romoHomHoH conpsxeHHOH CHCTeMOM Ha30BeM 
TaKylO Tp€XMepHYy!1O MOBepXHOCTb, Y KOTOPOM Tlocyie MpuBeeHuA KBaypaTH4- 


HbIX ACHMMTOTHYeCKHX (bopm ©“ K KaHOHHYeCKOMy BUY B KaxK]OM M3 TPeX- 
MepHbIX mpocTpaucTB (AA;A;Aij)) CyWecTByeT NO KpaliHeH Mepe OfHa TOUKa 
P, koTopaad He BbIXOAMT M3 UYeTbIpexMepHoro upocTpanctBa (AA,A2A3A cj), 
Kora TOUKa A MOBepXHOCTH CMewlaeTCA B HallpaBseHuu A Ag. 

Teopema |. /lepean eononHOmHasA conpAIeHHaA Cucmema sBAAeEMCA CO- 
npsxKennol Cucmemott 3-20 nOpAOKA C HANOMWKeHHIMU HA Hee C2epaHuuneHUAmMU 
6 eude coomHowenutl 


[oow]=0, [ofoio*]=0 (i,j,k =1, 2, 3). 


Teomempuueckoe mecmo mouex P, 0 Komopolx eoe6opumca 6 onpedenenuu, 
oOpasyem npAmyto. 

Onpexenaeune 2. Bropot romoHoMHOl conpsa2xKeHHOH CHcTeMOl Ha30BeM 
TakylO Tpe€XMepHy!0 MIOBepXHOCTb, y KOTOPOH Noce NpHBeqeHua KBaflpaTuy- 
HbIX aCHMITOTHYeCKHX cbopm @M” kK KaHOHWYeCKOMy BUY B KaxKIOM U3 4e- 
TbIPeXMePHBIX MpoctpaHcTB (AA,A;,A;A\;;)) CyulecTByeT NO KpalHel Mepe oyna 
Touka P, KOTOpadA He BbIXOJMT U3 STOTO MpocTpaHcTBa, Korga TouKa A no- 
BepXHOCTH CMelllaeTCA B HalipaBsieHuH AAs. 

Teopema 2. Bmopan 2on0HomnaA conpsAxeHHaA CuCcmMema A6AKemMcA €0- 
NpsAHeHHOl Cucmemol 3-20 NOPAOKA C HAAOWHKEHHKIMU HA Hee OepaHnu4enusmu 
6 eude coomnowenut [wipw'w!] = 0. Teomempuueckoe mecmo mouex P, 0 Ko- 
mopolx eoeopumca 6 onpedenenuu, OOpasyem npamyto. 

TeopeMa cymecTBoBaHHua. I-A u 2-A eonoHOMHbIe conpsoKenHole 
cucmembl cyiuecmeyiom Cc npouseonom 6 gynKkyuti 3 apeymenmoe. Oxu pac- 
caauearomcn Ha OOHONapamempuueckue cemeiicmea OBymepHolx noeepxHocmeti 
no AUHUAM CONpsADKeHHOU cemu. 

6. Cemelicrso mpambix AAs), IpHcoeMHeHHBIX K KaxxkJoli Touke A Tpex- 
MepHOH MOBepxHOCcTH, OOpa3yeT KOMMJiekc. IIpH _ByuxKeHuM TOUKH A B Ha- 
mpapiesun AA; (NO JHHHH ©! = w* = 0, w?={0) u3 sTOrO KommsieKca BBIJe- 
JieTCA JiMHeluaTan (BOOOMIe He pasBepTHIBalollascA) MOBepXHOcTD. 

Onpeyeneuue. [naBHol rooHOMHOH conpsxeHHO CucTeMOli Ha30BeM 
TakylO TpeXMepHy!0 TOBeEPXHOCTb C HeNOABUXHOH CeTbIO M3 Oa3HCHbIX HHH 


w, °*, @® (ycOBHe HenoOsBHxHOCTH @; = 0), y KOTOpOH Nocne upHBeyeHuaA 
KBalpaTHYHbIX acHMNTOTHYecKUx tbopm ** K KaHOHMUeCKOMY BHYy 43 KaxK- 
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goro KOMIViekca MpaAMpix AAy;) IPH ABMxKeHHH B HanpaBnenun AA, BbIe- 
JIHeTCA PASBEPTbIBAOLMaAca MOBepXHOCTD. 

IIpumMeuaniae. PaccjlodeMocTb riaBHOl TOOHOMHOM CHCTeMbI ABIAeTCH 
CNleACTBHEM paBeHcTBa w; = 0. 

Teopema. Inaenaa eonoHomHaA conpaxceHHaA cucmema seanemca co- 
npAKeNHOuU Cucmemoli 3-20 nopsAOKa C CONpADKeHHOli Cembtio us 6a3UCHoIx 
AUHUIL ©, ©, w, O KoMOpbLX zoB0pumcA @ ONPedeneCHULL, C HAAOIEHHOIMU Ha 
Hee O2PAHUYeHUAMU 6 Bude COoOMHOWeHUIti 


Ae oat Set sets % 
[ort co' ow! | =0; [otidolo 1=0, [ol Dwhlo®] = 0, 


[o@oo']=0, —— [o(jay0/o"] = 0, 


npurem nocredHee CoomHoweHue ABAKeEMcA OOnOAHUMEN.HOLM, OOECNELUGCAIONIULM 
coenadenue mouku Aj C dokycom ayua AAGj). 
Jokasatesjbcetso. Ymem taxyto touxy P (poxyc) myya KommmeKca 
AAqz), KOTOpad CMellaach Obl BAOMb 9TOrO Ayya UpH w! = w? = 0, w? 0. 
Ilyctp P=£A-+ Ags), Torga 


0 0 1 2 2 
dP = (dE 4- Go + a2) A + (Eo + (49) Ay + (§@" ++ @(2)) As + 
3 uu 2 33 12 
i (E° + @(12)) As ++ oA) =p (113) A 22) ats cin» A 3a) =| wy Aca) a 
(13) 23 yas 
+ w43}A (as) + @63) Aces) + 2) O05) Ang 
ae 
IIpu ot = wo? = 0, wo? = 0 nonyuuMm 


dP + (dE + 09 + who) A + @f2)Ai + Of) Ae + (60° + Oey) As + 


+ 0113} Aan) +0113) A 22) + (12) Aces) + O03) Aca) + 0(12) Aas) +02) Aces) + Dy OG) Aaye 
as 

C apyroi cropoupl, mo ycsnopuio, dP = 9A + Aaa 

CpaBHuBad Ba BbIpPaxkeHuA Ma dP, NOMYYAM COOTHOMICHHA, H3 KOTOPBIX 
BbITeKalOT YTBep2xXTeHHA TeOpeMBl. 

TeopemMa cymecTBOBaHHaA. I na6HaA 2ONOHOMHQAA CON PAIeHHAR Cu- 
cmema cywwecmeyem Cc npouseorom 3 ynKyui 3 apeymenmoe. 

K cucteme IIadpa Aun TpexmMepHoH conpaxKeHHOH cucTembI (*) IpHco- 
CHHACM COOTHOMEHHA IpesbiLymel TeopeMbl H ypaBHeHue w; = 0. Takasa no- 
NOWHeHHad CHCTeMa HaxOJuTCA B MHBOMOMHH. IIpousBo0 pellieHua ompeje- 
JIA€TCA CTAapIHM XapaKTepoM sz; = 3 (',”). : ; 

7. [loKasaTeJIbCTBO TEOPeMbI CYLIECTBOBAaHHA TaBHOM TOJIOHOMHOH conps- 
XKCHHOM CHCTEMbI ABJIACTCH B TO %K€ BPeCMA MU MOKa3aTEJIKCTBOM CYLeCCTBOBA- 
HUA (bOKaJIbHLIX T1peoOpa3s0BaHW STO CHCTeMbI, OCYLNCCTBJIAeMbIX «CMeIlaH- 
HbIMH JBYXHHJeKCHbIMM» TOUKaMH Aqgs), Aqsa), Aies) H3 2-rO CompuKacatolleroca 
mpoctpauctsa. Ho a9Tw mpeoOpasopaHua Jaseko He OAHOsHaUHEI. Jeno B TOM, 
UTO B pe3ysIbTaTe KaHOHM3allMM KBaj[paTHOHbIX acuMnToTHYecKUx (bopm 
noyloxKeHHe KaxkMoH us Tpex Tovek Ay; OMpefemseTcA C TOUHOCTHIO 
lO pacnowoxKeHHA B COOTBETCTBYIONEM eTLIPeXMepHOM mpocTpaHcrBe 
(AA, A2A3Ac)), Ompenemaemom opHosHayHo. Ilostomy no KaxKomy us Tpex 
HalpaBsleHuH Mbl OyyeM HMeTb ueTbIPextapaMeTpHyecKoe cemelicrBo (ho- 
KaJIbHbIX NpeoOpasoBaHHu. 

Teopema. Iaaenan 20A0HomMHaA ConpsoKeNHaA Cucmema OonycKaem 3 
uemblpexnapamempuuecKkux cemelicmea POKANbHoIxX NpeobpasceaHut, ocytyecme- 
ANCMbIX KCMEUAHHbLMU OeyxunOeKCHblmu» moukamu Ayj,. Bce qokaaonole no- 
6ePXHOCML ABANIOMCA CONpAMKeHHOLMU CUCMemMamU 3-20 nopAOKA 

Tloka3atenbcrTso. Ham octaetcA 1OKa3aTb TOAbKO NOcJeqHee yTBepK- 
jeune. PaccmotpuM (pokayibHyio nNoBepxHocTb (P), omMcbiBaemylo boKycom 
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P=AQqps), HW TIpMBeeM ee KBalpaTHUHble AaCMMNTOTHYeCKHe POpMEI @” kK kKa- 
HOHHYecKOMy eNAy. Basucnble TouKH pemepa (P) BbiOepeM cueAyIONM 
o6pa30m: 

P=Aq), P1=Aqwy» Po= Ase) P= A,} Pas) = Ai, 


; Poa t= Ao, 8 P (335 = As. 


ee 


MoxHO oKa3aTb, 4YTO BCerfa MOXKHO Tak CflelaTb, He Hapylliad KaHo- 
HM3aluH aCHMNTOTHYeCKUX (popM. OctTasbHbIe Ga3svcHble TOUKH penepa (P) 
BO3bMeM B JIIOOOM JONYCTHMOM AVIA HHX NOJIOKeHHH. 

Jlokaxxem, uTO dPiy.) HE BbIXOLMT M3 2-ro compHkKacatollleroca MpocTpaH- 
ctBa I], nopepxHocTu (P) mpx »1 = w? =0, w?=-0. B camom Jese: 


dPus) = dA, = oA + wlA, + WA, + OfAs + © Aq + © Ags) + © Aas). 
Upu o! =o = 0, o?=0 nu wo} =0 noayaum 
GPas) = 04Ps + o1Pas) + oP ET, 
oTkyjla culewlyeT yTBepxKeHHe TeOpeMbl. 


MockosckHH ropogxcKol mefgaroruueckuii MHCTUTYT Tloctynuso: 
um. B. II. Tloremxuna 17 XI 1959 
WHTHPOBAHHAS JIMATEPATYPA 


1E.Cartan, Bull. de la Soc. math. de France, 47, 125 (1919); 48, 132 (1920). 
2C. MI. ®unuKos, Metogx BHewHux dopm Kaprana, M., 1948. &%T. YU. Tpyman, 
JAH, 129, Ne 1 (1959). 


268 


Horsage Akagemuu nayr CCCP 
1960. Tom 131, Ne 2 


MATEMATHKA 
MW. A. UIMLIMAPEB 


AMPHOPHAS OWEHKA PEWIEHHM 3AQA4M JMPUXJIE 
AJIA IJIUMNTAYECKOFO ONEPATOPA C PA3PbIBHbIMH 
KOIPS®HWWMEHTAMH 


(ITpedcmasaexo axademuxom C, JI. Co6oneeoim 19 XI 1959) 
| Ilycrb 3a]aHbl HeKOTOpad OTKpbitad N-MepHaa oOnacTb g C rpaHHuHim 
| MHorooOpasuem I’, u BuyTpu Hee (N — |)-mepHaa reometpu4ecku 3aMKHyTast 


moBpepxHoctb I,, pasOuBatoulad OOacTb g Ha NOMoONacTH gy UH Qo. 
PaccMOTpHM B 3aMKHyTOH oOsacTu (g +1) cnenyroulyio 3agauy Jupuxae: 


Lu=0 8 oOnacTu 23; 


| L4ut=0 BB o6nacm gp; 
li 


a 
(u) |r, = 9, Ea same ein a0: (1) 
3iecb 
. “7. 90? Ah ALES? ho 
Lu =>) a?) + DOP) SF +cMe)u (6=1,2) (2) 
tj=1 Loser pad e| t=1 L 


onpefeeHHbI B OONaCTH g, JIMHeMHbIM WudpepenuMabHEI ONepaTop 310MN - 
THYeCKOrO THMa, T. €. TaKOH, 4TO Np xX = (X,...,Xv) Eg, BbIMOMHeHbI 


yCJIOBHA: 
N 


N 
aP=a?, ae Sa YB (a =const > 0) (3) 


2,{—=1 b==1 


JIA mMOObIX BeIIeCTBEHHbIX &, &,..., Ev} TpewnouaraeTca TaK2Ke, 4TO 


cCOCO Bg (=1,2); Wp = 41, 9 4 Loreto 
r ou | ~~ fou 1Ou 
L dv I Ir, er xT ,—0 © V2 oe Saar: 


rye ~ O3HayaeT MpOH3BOHy!IO UO HallpaBJIeHHIO KOHOpMaJIH, paBHy!0 
Vv 
Z 


N 

> al?cos(n\®),x;) <2 , a cumBount Tr, —0O u T,-+0 o3nauator, auto Gepytea 
a ; 

ripe lenbHEIe 3HaUeCHHA COOTBETCTBCHHO C BHYTpeHHeH H C BHelIHeH CTOPOH 
mMopepxHoctTu I, no OTHOMeHHIO K OOMacTH gi; Rk — 3ayaHHaa yHKuMA, onpe- 
yeneHHan Ha I’,. 

Me npennonaraem, uto LiLo, T. e. YTO MpemeMbHbIe 3HAeHHA KOap- 
(bullveHTOB OnepaTopoB Ha rpaHuue I; He coBNafaloT TOKJecTBeHHO, TaKHM 
oOpasom, 3ajaua (1) ecTb 3agaua J[upuxse AA 9NMNTHYeCKOorO onepaTopa 
C pa3pbIBHBIMH KOS*ppuIUMeHTaMH. 
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Bcoly B JasbHemIeM mpesztouaraem, 10 KOIPuLMeHTEI OlepaTOpoB iy 
as) (x), bY (x) x c(x) (J = 1,2) mpanagnexat xKsaccy * COP). > 0p ae 
nopepxHoctu I, u [, mpunagmexat knaccy JlanyHosa. 

Mbt joKa3biBaeM, 4TO Jia mOOoro pellieHuA safauM (1), MpHHaywiexka- 


mero kaccy C® 8 3amKnyTo o6sactu (g +12), Kaaccy C” 8 3aMKHYTBIX 


o6nactax (gi +T,) w (ge +P,+T02) u Kaaccy C” 8B oTKppITHIX O6acTAX 
21 U Qo, CpaBeyiMBa ampvopHas OleHKa 


max |u(x)|<C max |k (x)|- (4) 
x€(g+T2) xe 

3mecb KoHcTaHta C 3aBuCUT JMIUb OT KoadPuMeHToB onepaTopos L; u 

OT BHa OOacTeH gy; HW Qo, NPHYeM JIA BCeX JINHNTHYECKUX OMepaTOPOB 


C paBHOMepHO OFpaHHueHHBIMH KoapPuuMeHtamu Tenpyepa BeMuMH as), bys 


uc” uc paBHOMepHO OrpaHHyeHHbIMM 3HaveHHAMH —s (i= 1, 2) Komg 
cTaHta C MOxXKeT ObITb B3ATA OJHOH HU TOW «Ke. 

1°, Jiemma | (Kupo). [Tycmo g —oepaxusennan N-mepxasn o6aacme 
c epanuyeti T, npunadsescawei Kkaaccy Jlanynoea; u(x) — pewenue ypaene- 
wun Lu=f (L— aw6ot uz onepamopoe L;, cm. (2)), nenpepolenoe u He pae- 
Hoe moocOecmeeHHO nocmosnnnol 6 (g +1), peeyaapnoe 6 g. 


Ecau 0; f <0, G20), min u<0 ees u>>0), mo Ora Kascdott 
x€ x€ 
mouxu y Ha T, 6 Komopoti dynkuyuaA u(x) npunumaem cée0e MUHUMAABHOEe 
(MAKCUMANbHOE) BHQA4YeNUe, U On KaIKO020 AYUAa 1, BbIxOOALYe2eO U3 MOUKU Y, 
makozo, umo cos (l,n) <0 (n—eénympennan Hnopmano K IT), cytwecmeyem 
makan nonoo#cumenbHaA nocmosnnan y, “mo npu xEl u OocmamouHoO maanolx 
xy (Txy— paccmonnue mescOy moukKamu x U Y) 


u(x) —U(Y) > %hay  (<— YFxy)- 


Jloxas3atesbeTBo semMpl | cm. (7), ctp. 14 unm B (7); cM. Takxe (°). 

2°. Tlpexye scero ycTaHoBuM oueHKky (4) gaa cayuas, Korga 
COO (l= 1, 2). 

Jiemma 2. ITycme epanuya 1, o6aacmu gy npuxadrescum Kaaccy Jlany- 
Hosa, a Koadmuyuenmo onepamopa Ly, npunadnzexam 6 obaacmu (g,+T;) 
xaaccy C | 

Tozda cywwyecmeyem qbynkyun C(x), yOoeremeopsuuyaa CreOYyroLUUM YCACBUAM:! 
A se C” @ omkpemoti o62acmu g, u yOoer~emeopnem 6 21 ypaeHenuto 

1 Xx) =U. 

2) Cie o® 6 3amKuymol oOnacmu (g,+-1y) u wa epanuye TY, paexa 
C = const > 0. 

3) Ha epanuye T, OC(x)/dv<0, |OC(x)/ov| >1. 

Jloka3saTeabetsBo. Paccmotpum B o6nactu (g,-+T\) cmeqyromyto 
sanauy Jlupuxuse: 


a ‘LC (x) =0 B o6nacrn £33 
€ (x) Ir, =C > 0 (C — npoussompuas KouncraHta). 


Tak KaK rpaHw4uHad nopepxHoctb I’, upwnaqmexutT Kaccy JlanyHosa, To 
B CHJly OfHOro pesybTaTa )Kupo (*) sta sayaya MMeeT e/\MHCTBeEHHOe pe- 
INM€HHe C HENPepbIBHBIMA B 3aMKHYTOH OONacTH (g;-+-T,) nepBpimu mpons- 


* OynKuna f(x), onpeyenenHasd B orpaHMueHHOl 3amMKHyTOti N-mepuHok o6mactu T 
IpHHawiexuT B 2TOH ObnacTH Knaccy C*) (C/™), ecm ee IIpOH3BOAHbIe k-ro foram 
yAoBletBopator ycnosniwo lenbyepa c noKasateyem p B TJ (HenpepsiBHEt). MyuxKuua f (x), 
olpexeleHHad B OTKpbITOH OOacTH C, MpuHasnexur B eto O6nacTH Kaaccy C*") cc), 


ecJIH OHA NpHHafiexKUMT STOMY KNaccy B KaxKOH orpannue ti . 
3 HHOW 3aMKHYTOH 06 2 
wMauletica BC. 2 y JacTH, cozep 
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BOMHBIMH. CTalo ObiTb, wid peweHnua na I, onpenenena u Henpeppipua 

Bemmunia OC/ dv. Tax Kak c”(x)5£0 o6nactu gy, To C(x) He sBuneTCA Mo- 

cTosHHoH B (g,+T,). Mo teopeme Xonda |C(x)|<C mpu xg}. 
IIpumMensas Tenepp nemmy 1, MoxHO yTBepxKaTb, YTO OC/dv<0 sBcwry 


Ha [',, a Torga, B CHJy HeNpepprBHocTu OC (x) / Ov M 3aMKHYTOCTH MHOXKECTBa 
rpawMuHbIx ToveK (rpaHuupt T;), wHaliqetca Takoe weno a>0, 4TO 
|o5/Ov| >a Ha Ty. 


Tlonaraa € (x) = = €(x), nomyuum HCKOMY1O (yHKUHIO. 


Teopema. /lycmo Ky osHauaem max|k(x)|; Uo osHauaem max |u (x) |- 
-  _ XEIs xE(g+T2) 
ITycmb epanusnole noeepxnocmu 1, u Py npunadnescam xaaccy Jlanyxoea, 


a Koagppuuuenmet onepamopa L, (coomeemcméenHo Lz) npuxadrexnam 6 o6- 
aacmu (g,+T,) (coomeemcmeenno (g2-+-T,-+T.)) kaaccyC®™. 

Tozda Ons ecaKkoeo peulenun 3adauu (1), npunadneocaweeo Kaaccy GY 
6 3amKHymoti obaacmu (g-+T.), Kaaccy C™ 6 samkanymox o62acmax (g,+T) 


u (ge+T,+T.) uw xaaccy C” 6 omxpometx o6nacmax 21 U Zo, Cnpaeednuea 
OueHKa 


Usman: (5) 
Jloka3aTeAbcTBO. SaMeTHM, TO MocTaTOUHO YCTaHOBHTb OLeHKy 
max | (0) a Cig (6) 

X€(gi tli) 


TaK KaK B CHJly IpMHuMMa MaKCHMyMa OTCcIOqa GygzeT cuegoBaTb cdbopmyaia (5). 

O603HauHM Yepes 3, H og Be (PYHKUMU, oNpeseneHHble B OOacTH (g,+ Ty): 
9,=K oC—u, 095 =Ko-+u, rae — cdynkuna “3 memMpl 2; u (x) — pemleHue 
3ayjaun (1). 

IlokaxeM, 4TO 0, >0 u og >0 B OOmnactTu (g,-+T1,). IIpoBegem paccyx- 
JeHuA, HallpuMep, Jaa dyHKunu o,. IIpeanonoxuM MpoTHBHOe, T. e€. NYCTb 
B HeKOTOPpOH Touke oG6macTH (2,-+1T1) o,<0. Tax kak Lo, = Kolo — 
—L,ju=0 B o6nacTH 21, TO MHHMMaJIbHOe OTpHaTedbHoe 3HayeHue (byHK- 
Iu o, JocTuraetca Ha rpaHuue I, (B cumy puHunma MaKcumyma). IIo- 
cKoubKy cbyHkuna C(x) paBHa Ho NocTpoeHuio KoucTaHTe Ha IT, TO B Tol 
TOUKe, B KOTOPOH o, MocTHTaeT cBoero aOcOsIOTHOrTO OTpPHUaTebHOrTO MHHH- 
MyMa, (pyHKuMa u(x) uMeeT aOcOJIOTHBIN MOOK UTebHDI = MaKCHMYM. 
YuuTpwadt ycuosua [uj|r,=—9, ulr, =O mu npumenaa nemmy | k cyHk- 
uuu u(x) B OONacTAX gy U Qo, yOexKaemcs, TO B TOH TouKke rpaHuub Tj, 
rye w(x) MocturaeT cBoero MaKCHMA@JIbHOrO MNOJIOKUTENbHOTO 3HadeHHA, 
Ou / Ov, <0 u Ou/Ovg<0. Tak KaK Ou/0v,-+ Ou/Ove =k, TO B 9TOH TOKE 
tou Ovihi<ahkiAL=A,. 2). 

IIo memme 1 B TouKe aOcomHOTHOrTO OTPHaTebHOTO MVHYMyMa (byHKIHH 

0c, oc Ou 
3, (x) ROMKHO BHINOHATLCA COOTHOIMEeHHE a Ko, mer > 0, HO 9TO He- 
BO3MOXKHO, H6oO, B CHy memmpl 2, OC/ Ov, <0, |0C/0v,| >> 1, u, KaK TOMDKO 
yTO foKa3aHoO, |Ou/d0v.|<|k|< Ko. 

TlonyyenHoe MpoTHBopewne OKasbiBaeT, YTO 5, >0 Bcloy B oOsacTH 
(g, +1). AnanormuHo ycTaHaBuiMBaem, 4TO MU 9, >0. Iloatomy |u| <|€| Ko 
“B o6macTu (g,-+T,). B cumy Teopembl MakCHMyMa, TIpHMeCHeHHOH K PyHKOHH 


C(x), oKoHYaTenbHO osyyuM max |u(x)|<CKo, uo u TpedoBanocb 
XE(g1-+Ts) : 
joKas3aTb. 


3°, PaccmoTpuM Telepb culyyal, Korga CY =0 8 o6nacTu Co (i= 2): 

B stom cayyae dynkumio C(x) 3aqanumM B OONacTH g2 C MOMOMIbIO yC/lOBUH 

LO (x) =0B go, C(x) le. =O, C(x) Leer, = 9: J\na onpewenenHok Tax pyHkuun 
1 2 

C(x) B o6nacTu (go -+T,+T) Bemonnmotca Bce ycoBuA JeMMbI 2. IIpopoga 
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WOKa3aTeIbCTBO TeOpeMBI iat OOacTH (go +T,-+T:), nomyaum tTpedyemyto 
omeHKy (5). 
' 3ameuaune 1. Ecnu o6nactb g pas6uTa c noMmomtbO n — | rpaHHuHbix 
noBepxHocteli Klacca JlanyHoBa Ha n HelepeceKaiouluxca OOMacTeH, TO ANA 
pemeHHi coorsetcTsyiouleH sagaun Jiupuxme cupaBeausa oueHKa (5), B KO- 
Topol nog Ko Haqo MoHMMaTb max {Ko (Q1),--+ Ko (Gz),+++» Ko (Zn)}- 

L 


Jlna oKa3aTesbCTBa JOCTATOUHO MIpoBecTH BCe paccyKJeHuA [IA OONacTeH, 
Ha rpaHue KOTOpbIxX w(x) MocTuraeT aOcOmMOTHOrO MOJIOMUTeIbHOrO MaKCH- 
MYMa HM aOCOJIOTHOrO OTPHlaTesbHOrO MHHHMyMa. 

SameuaHue 2. Onenka (5) paBHOMepHa OTHOCHTeJIbHO 9JIIMNTHYeCKUX 
ollepaTOpos C paBHOMepHO OrpaHMdeHHbIMU KoapdpulwenTamu Tenbaepa BeMunH 
as, o$, C° w papHomepHo orpaHHueHHbIMA 3HayeHHaAMH <a (ala 

B camom jeje, KoHcTaHTa C, Bxo{allad B OleHKy (5), 3aBHCHT JIMWIb OT 
cBolicTs dbyHkunu C(x), a asa C(x) chopmMyMpoBaHHoe B 3aMeyaHHH yTBepx- 
yeHHe OYeBH AHO. 

Sameuaune 3. M3 onenxu (5) crefyeT ycToliuuBocTb 3agauu (1) OTHO- 
CHTebHO (byHKUHH R. 

SameuaHue 4. Mbl orpanwuumucb paccmMoTpeHHem 3afauu (1), H60 
o6ulaa 3aqaya J\npuxne AMA 9NMMMTHYeCKOrO oONnepaTopa C pa3pbIBHbIMH 
KOSUUHeHTaMH: 


Lu=—fi 8B oOnacTu 23; 
Lou =—f, B oOmacTH go} (7) 


[u] ly a: | 


rye o, d, y, fy H fe —HeKOTOpbIe 3aaHHbIe PyHKILHH, MOXKeT ObITh cBeeHa 
K 3ayaue (1). - 

B caMoM Jee, B3AB MPOH3BOJIbHyIO OCTaTOYHO TaanKy1o dyHKUMIO Pp, 
paccMoTpHM 3ajlauy 


eaeey dul tego 


Lu =—f, B o6OnacTu gi; 
Lot = —f, B OONACTH Qo; 
Un, aed oF U |r al Te, Ul =X 
x=+T;—0 x>T7,+0 


Pemlenwe u sTOH s3aqauu 3aBeylomo cymecTByeT. IIpeycTaBiaa peeve 


oOileli sanauu (7) B Baye u=u-+u, HonvaNM yNa uw sayauy (1). 
Tlomb3ytocb culy4aeM BbIpasHTb OnarogapHoctb B. A. Mnpuny 3a nocta- 
HOBKY 3aauH HM BHHMaHHe K padoTe. 


Tloctynuao 
18 XI 1959 


UWHMTHPOBAHHAS JIMNTEPATYPA 


1K. Mupaua, YpapneHHa c YaCTHbIMH NPOH3BOLHEIMN 2/IMMTMUeCKOr 
1957. ® G. Giraud, Bull. Sci. Math., 56, 343 (1932). 0. A.Oa oh tai 
cOopu., 30, 3 (1952). *G. Giraud, Bull. Soc. Math. de France, 61, 42 (1933). 


Ploraage Akagemuu nayrx CCCP 
1960. Tom 131, Ne 2 


THIPOMEXAHHKA 


FE Unsen-Koppecnonzent AH”CCCP “JI.7H.” CPETEHCKHA 


OB OJHOM PHAPOAMHAMHUECKON 3AQAUE, CBASAHHOM 
C NPOBJIEMOM LYHAMM 


| B HactTosilel cTaTbe cojepxKHTCA pesioMe ‘HCCJieqOBaHWA OHO 3aqauH 
| TeOpHH pacMpocTpaHeHHA VIMHHbIX BOJIH BO BpalllaiouleMca OacceliHe; MBI 
paccMaTpHBaeM HeyCTaHOBHMBLUHeCA BOJIHOBbIe JBHXKeCHHA, BOSHHKUIMe OT HeKO- 
TOPBIX HaWaJIbHbIX BO3MYUICHHM, KaKOBbIMH MOryT ObITb, HaNpuMep, TOKE, 
CONPOBO*K Jalollne NOMBOMHbIE 3eMJIeTPpACeHHA HM BUeKyUIMe 3a Cobo NoABJIe- 
| HWe BOJIH, HMeHYeMbIX «BOJIHAaMH LyHaMH». Mbt uMeem B BH UCCJIELOBATH, 
| B MpocTeHiliMx MpeAMosOx*KeHHAX, OTPaxKeHHe BOJIH WyHaMM OT MpsAMOJIMHel+ 
| Horo Oepera. 

Bo3bMem CHCTeMy ypaBHeHuli paclipocTpaHeHusA JVIMHHbIX BOH B Oacceliine 
NOCTOAHHOH riyOuHbl fh; MpHHumMasa OObIuHbIe OOO3HayeHHA, HMeemM: 


Ou 106 


(ola Ov al ot a 
Ge 0 = eee slag eek ae are | Rts Parte ay al 
Onpeyenenve dyxkunn C(x, y, ¢) npuBoguTcs K MHTerpallMM AByx ypaB- 
HeHHH: 


(eke) (0) 


ghAl — 40%! = —(20h [se oe rd + 40% (0); 


oF + 409Z = ghAZ, C=0+Z 


Tleppoe ypaBHenue, B KoTOpom w(0), u(0), (0) cyTs samaHHble Havasb- 
|Hble 3HaYeHHA HCKOMBIX (byHKuHH u, v, ©, ompefkemaeT ycTaHoBuBUywca 
YaCTb OOWLErO BO3RbILUICHHA BOJIHbI, a BTOPOe ypaBHeHHe OMMCbIBaeT COSCTB2HHO 
| HeyCTaHOBMBLIYy!OCA 4YaCTb BOJIHOBOrO Mpollecca; 9TY YacTb MbI HM OyyeM Ha- 
| XOJMTb MO CJIeEYIOULMM HavaJIbHbIM HM MOrpaHW4HbIM JaHHbIM: 


f OZ (x, y, 9) _ 
BA Oe act Cole) i crap = oct ne 


OZ OZ 

EE pd a olen Fy 
[20 Ox ot oy 13 y 
| Oaccefi pacnpocTpanseTca HeorpaHH4eHHO BO BCe CTOPOHbI OT KOOPAUHAaTHO! 
ocu y = 0 UH COOTBETCTBYeT MOJIOXKUTEJIbHBIM 3HAYCHHAM Y. 

®yukuua Z(x, y, ¢) uueTcA B Bue CHeLyioulero MHTerpawa: 

foe) 
Z (x, y, ia A(t, y; k) ef dk. (2) 


—CO 


®ynkuna A (Ee, y, beh 6yleT HHTerpasiOM ypaBHeHuA 


a 


=e an2 aos aves 2A=0, s*=4w?+c*k*, c? = gh, 


YOBIETBOPHIONLHM YCJIOBHAM 
027A =) 
an Stay — 2iok Ay ¥ A 
0A (0, y, R) 
ot 


A(0, y, ky=fy, k), = oly, k), 
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rue f(y, k) u o(y,k) cyte yHKunH, MoulyyeHHble mpeodpasoBaHnem Dypbe 


H3 lpaBbix yacteH dopmyu (1) 
PaccmoTpuM (byHKUHIO 
pal 


,) ; 
B (es: Yy, k) = dtoy 2iwk A; 
9Ta (YHKUMA YOBJeTBOpAeT ypaBHeHHto 
Sadie ele ade 
OE C oy? Ese 0 
WH YCJIOBHAM 
(a) ; 
B(t) 0, b)==0)" SBO he a — Qiwkf (y, k) = m(y,k), 
6B(0, y,k) 9 OF Phas as 
F Oe hie a 2iokg =n (y, k) 


Tipumenssa metoy Pumana, Mbl Haxoum dyukunto B(t, y, R): 


Bt, y, k)= ylm(y—ct, k) + mly +t, B)] + 
yet . 
+5 \ (RE) A(y, b) + 2c#R’ (2) mm Blan, 
y—ct 
Rie es In(=V8), o = ct? — (y — 9)”. 
Tenepp dyHkuua A(t, y, k) onpesenaetca dopmywon 


A(t, y, 8) =F (L) +E (ys B) —F(0, 8) So+ £\ Fl, 2S! (dan + 
t t y 


+y\F (, h) S' (px) dz + \de\ Sp) BCs, 1, b) dy; 


0 0 0 
ajnecb S(p) ecTb romomop*uplli WHTerpasl ypaBHeHusa 
aS, dS ie ~ 
Pape + gp — 2lorS = 0, S.(0) = 4, 
H 


a=t(y—y), p=y(t—, p=(—Aq—y), S,=S(y). 
@Mynukuusa F (f), Bxoqsmaa B dbopmysy (4), ecTb pellieHve ypaBHeHua 


t 


ash Aig) ame 3 . of (0, Rk OB (t, O,R 
a + 8° Gr + 40%? | F (2) de = doko LO) 4 ep BEND | 
0 
yOBeTBOpsOoMee YCOBHAM: 
F (0) =F (0, 2), 
110) 8 r #) . 
fo 


” 2 O*f (0, k 
Fr (0) =o? TE) _ 7 (0, &). 


(3) 


(4) 


Onpefesienue (pyHkunn F(t) He BbISbIBaeT 3aTpyJHeHMii, WM COBOKyMHOCTb 
(bopmya (2), (3), (4) OyneT pemaTb nocTaBmeHHyio 3aqayy 06 oTpaxKeHHH 
H€YCTaHOBMBINMXCA JWIMHHbIX BOJIH, PaCNPOCTpaHAIOWIMXCA BO Bpalllaroujemca 


OacceHuHe. 


IlomHoe vu3s02%xeHNe -BCero UCCJICNOBAaHHA C pasGopom Pa3SJIMUHbIX UaACTHbIX 


3ajlaa OyzeT JaHo B Vspecrusx AH CCCP, cepusa reocdbnsnueckaa. 


MopcKol runpodusnueckuit MHCTUTYT Tlocrynuao 
Akayemuu yayk CCCP 14 XII 1959 


Jlokaage Axagemun nayx CCCP 
1960. Tom 131, Ne 2 


CTHHPOMEXAHHKA 


Bb. A. WYJIAK 


O HAPAMETPAX CTPYKTYP JE®OPMHPYEMOTLO JIHA 
BOJIHOBOrFO NOTOKA 


(IT peccmaésexo axademuxom IIT. 1. Kouunoit 11 IX 1959) 


Hs3yyuennto nepnoynyeckHx CTpyKTyp RedopmMupyemoro J{Ha BOJIHOBOrO u 10- 
CTyNaTeJIbHOrO NOTOKCB MCCBAUICHb! MHOFOUNCJIeEHHbIe paCOTbl, OLHaKO JO 
NOCJIeAHETO BpeMeHH elle HET JOCTATOUHO NOJIHbIX HM HaJeKHbIX JaHHbIX (1°) 
AAA ONNCAaHHA CPU3SKYeECKOH CTOPOHbI MeXaHv3Ma UX OOpa3s0BaHuA WM AHHaMUKH. 
B wHactosileH c1aTbe MpHBOAATCA pe3yJIbTaTbl WcCeqOBaHHA 3aBHCMMOCTH 
TlapaMeTf OB NephOANYecKUX MMKPOCTpyKTyp (pudeseH) OT NapaMeTpoB BOJIHO- 
BOrO NOTOKa, KOHCTAHT XKHAKOCTH HW YaCTHU, a TaK2Ke€ 3aBHCHMOCTb OT Mapa- 
MeTPOB BOJIHOBOrO MOTOKa CKOpPOCTH MX TlepeMeWleHHA HU BeJIMUMHbI NOTOKA 
yacTull. 

Mccenopanva mpopoyugucb B 15-MeTpoBOM BOJIHOBOM JIOTKe ceveHHeM 
0,5 0,8 mM’? B TpemenaxX u3MeHeHHA Mepvowqa tz, H BBICOTH! My BOH 
0,9 cek. <t,< 5,0 cex., 4cem<hAy < 20 cm mpu ray6une notoxa H = 0,4 M, 
WIM B Ce3pa3MepHbix NepemenHEIX 0,25< RH <2 u 0,1 <hy/H <0,5. Yuer 
He*KeNaTeNbHOTO eHcTBHA CTOAYeH BOJIHbI (ee AaMMJHTyYa MaKCHMaJIbHO 
CHVW2KaJlaCb KOMCKHH[ OBaH IbIM BOJIHOracuTesIeM), a Tak>Ke KpaeBoro adpPekta 
M onepeukow nepwoynynoctTu pudeseh (*) NO3BOJIMJ] YMeHbIUHTb HEKOHTPOJIN- 
pyemble pasCpocbh! Ap, Ap, hy MPH HanComee HeONAarONpHATHbIX pexXHMax Mo 
~ 5%. V3 KOHTPONbHbIX H3MepeHHH MaKCHMAJIbHbIX BeJHUHH IpPHJOHHBIX 
ckopocTeli oGevx qa3 BOJIHbI, NPOBeMeHHBIX IPH NMOMOMM KAHOCbeMKH TIpH- 
WOHHOTO COA, ObIIO YCTaHOBJIEHO, YTO CBA3b Me*Ky hy WU V,— MaKCHMAalIb- 
HOH BeJIMUKHOH NMpHAOHHON cKopoctTu | (asp! BOHbI— BecbMa TOUHO flaeTca 
H3BeCTHbIM COOTHOMICHHEM 

hs Bie 20 h, 4 
Cs ~ a 2 shel’ 

1. PesyibTaTbI H3MepeHHA 3aBHCHMOCTH BBICOTHI Ap M Wara Ap BOJIHOBBIX 
pudench oT napaMeTfoB NOTOKa B TepeMeHHbIX UV, M t, NpWBefeHbI Ha puc. |. 
STH 3aBACHMOCTH B Ge3pa3MepHbIX BeJMYMHAX MMEIOT CJIeLYIOULMK BU 

Il =7,24-107/shkH, A=4,02-104/shki, (1) 
roe I = hy/(Mep + Ao); A = dp (Ap + Mo); R — BoMHOBOE UHCIO; Ny = Uots sShRH/x 
MH w3mMeHseTca OT 8,2 no 3,8 cm npn u3MeHeHuu RH oT 2,7 Bo 0; vo — KoH- 
cTaHTa, pazHas 9,52 cmycek. Buipamenve (1) onmucpiBaeT Bce MHOrooOpa3sHe 
TlapaMeT[ OB pudeneH B OCacTH MX CyIeCTBOBaHHA Ha He OUeHb rulyCoKOH 
u MenKoH Boge. M3 Bbipamenui (1) BbITeKaeT YHHBePCabHad 3aBHCHMOCTb 
mexy Ap, Np H Xp 
: Kp = 5100 it, (2) 
KOTOpad He 3aBHCHT OT MapaMeTpPOB BOJHOBOrO NOTOKa HM ClipaBewIMBa LNA 
mo60H cTaquu WM Bufla pudeyeH, HaxOJAWMxcA B MJMHAMHUCCKOM paBHOBeCcHu 
¢ NOTOKOM (T. e. He TepedopMHpoBbiBalomxcsa). Ha 9sTy saBHcHMOCTb He 
OKa3bIBalOT BJIMAHHA HEOMHOPOMHOCTH NMOTOKa, erO HeCTaOUJIbHOCTb M cTOAUHE 
BOJIHBI. 

MuorumMy aBTopaMH yKa3bIBaJiOcb Ha CYMleCTBOBaHHe Cja0oli 3aBHCHMocTH 
hp OT BASKOCTH KHKOCTH v, AHaMeTpa yacTH, d u ux NOTHOCTH p,. OWHAaKO, 


13-3a . OOJIbIIMX SKCIePHMeCHTAJIbHEIX TPyAHOCTeH, TOUHbIe MaHHble u, TeM 
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6osee, MOHad 3aBMcuMocTh Ap =f (p,,d,¥,..-) He Obl NomyyeHbl. Ham 


H3BeCTHA TOJIbKO OfHa padota (*°), aBTOp KOTOPOH NOJy4HJ YHCeHHOe 3Ha- 
yeHHe noKa3aTesad CTeNeHH mm JuIX OMHOTO H3 YkKa3aHHbIX COOTHOILICHHH 
hp = hp (d) papHoe 0,5. Mbt JanuM a3jyecb NowysMmupwuecKuM IIyYTeM BbIBOT 
saBucuMOcTH Ay =f (0,, 2,4, 9, ¥)- Hlocxonmbky KoapdulenTh B (1), uepes 
KOTOpbl€ BXOJMT HCKOMaA 3aBHCHMOCTb, Oe3spa3MepHbI, TO MOKHO MPHHAT 

Il ~ (d°p,g/0,,¥7)"s (3) 
rye 9,, H —MJOTHOCTh %KUAKOCTH WH YCKOpeHue CHJIbI TAXKECTH (AIA NOTOKA 
2KHAKOCTH BMecTO p, B (3) CuleqyeT OpaTb p,—p, AA yyeTa MeHCTBHTeJIb- 
Horo Beca yacTul). [loKa3aTeJib 
cTeneHH nm B (3) MOxKeT ObITb 
OlpefeuieH SKCHePpHMeHTAaJIbHO TO 
3aBucnMocTH Ay (“IM Ap) OT Ka- 
KOH-HHOyb U3 KOHCTAaHT, BXOJA- 
mux B (3). Ilockombky 3Ha¥ueHHe 
m= 0,5 (n = 1/,) u3 (*) HeHagex- 
HO, HaMH ObIIM OOpadoTaHbl IpH 
nomMoujH (3) aHHble ApyroH pa- 
6oTpr (1) Ho 3aBHCcHMOocTH ara 
DYCJOBLIX (opM (rpA) App OT ¥ 
4 d, 43 KOTOpPBIX aBTOp paOoTbl 
He CMOr MOJYIHTb YHCJICHHbIX 


PYCIOOE 


IUPERU Bonnabore puDenu 


~ 
—_ 
Ss 
ce 
x 
<> 


App 


-0-€ 6-4-2 0 2 4 6 8 *W 10 14 ‘6 Wcmcen 
u;f 
6 


Puc. 14. SaBHucHMOCTb BBICOTH! H Wara MepvomuyecKHx 
QOHHbIX CTpYKTYp BOJIHOBOFO NOTOKA OT NepwoRa UH Mpu- 
WOHHO cKopocTu. IIpu Bo3pacTaHHu nNepHosa JO Gec- 
KOHeCYHOCTH BOJIHOBbIe CTPYKTYPbl MepexOAAT B Mepuo- 
AvuYeCKHe CTPYKTYPbIl MocTynaTebHbIX NOTOKOB (BepTu- 
KaJIbHaa TpaAMas) WH UX MapamMeTpbli App HA cTaHo- 


BATCA 3aBUCAULMMH OT BpemeHH (BbIPameHuaA (6)). IlpaK- 
THUCCKH, OMHAKO, UX PasMepbl MOFYT OrpaHH4HBaTHcAa 
rly6HHOH nmoTOKOB (cay4aH pycsmoBoro noToKa) B 93:0u0- 
BOM MoTOKe, B KOTOPOM 3TH OrpaHHueHHA He CKasbiBa- 
YOTCH, MepwHOmuHYeCKHe CTPYKTYPbI AOcTHraloT PasmMepoB, 
MpeBOCXOAAMWUX BeHYHHbI PYCJIOBbIX POpM Ha _ He- 
CKOJbKO NOPARKOB (BbICOTHI MOCTHrawT COTeH MeTDPOB, 
war MepHoOAvYHOCTH — KHJIOMETPOB) 


3HaueHHH Jia m. Jina o6eux 3a- 
BHCHMOCTeH #2 OKa3aJIOCb PpaBHbIM 
0,1. Tlogctapnaa (3) c n=0,1, 
B (1) nomyuuMm 


gt OPee iB 4 
‘ 2 
Il = 4,14-10 (< >) Shen 


«xy 
(4) 
aS = a 4 
ee pian _e sha 


B TepeMeHHEIX ts, Us H Ty, My (MOCNeAHee JIA CHy¥YaAd MOTOKAa Ha MeNKOlE 
Boe) BbIpPaxeHHaA (4) NpHMyT CeAyIOWNH BUT: 


aif Chae see 
hp = 5,55 Np = 0,732-10 (=) (Us + 09) te, (5) 
ag (PPrg\ thy +h 
hp = 5,55 Ap = 3,65- 10 (=e) 7a ote (5”) 


re C,— as0Bad CKOPOCTb BOVE. 


Ana cayyat, Kora Sy= oo (v}=0), ro cooTBeTcTByeT nepexofy Bos- 
HOBOrO NOTOKa B MOCTYMaTeJbHbI, 3AMeHHB VU, Ha CKOPOCTb MOCTyMaTesbHOrSO 


MOTOKA Up; H t;——Ha BpeMA pa3sBuTHA Buxps f,, 43 (4) NONyYMM BbIpaxkenna 
AA BbICOTH App WH Wara App pycmoOBLIx cdbopm (rps): 


d®p_.g 0,1 

pues lye be (On ++ 04) te, (6’) 
d°p.g 0.4 

hyp = on (5 ) a+ oe) tr (6") 


CymlecTByeT H€CKOJIbKO BSrIAOB Ha MexXaHu3M OOpasoBaHua mepHosu- 


yeCKUX CTpyKTyp. Eme J\apsun (*) yKasbipan, 4To oOpasosanue pudeneii 
CBA3aHO C jeHCTBHeEM BHUXpeli, 3apoxMalOlMXcA B NOTOKe 3a HeOMHOPOL- 
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I 


r 


‘HOCTAMM pesbeda AHa. SaTemM 3Ta TOUKa 3peHNa Oba OcTaBNeHa. B nocuen- 
Hee BpeMA BbICKa3bIBaJIOCb HHOe MHeHHe (°), cormacHoO KOTOpomy OOpa30BaHHe 
pudesieh (aBTOp usyyan pycvloBbie (popMb!) O6ycnoBNeHO KpynHomMacuiTaOHbIMHu 
myJIbcauwAMM B noToKe. IIpopexenuple Hamu wccnefoBaHuA (‘) NOATBepAMAIM 
mHeHHe JlappuHa 0 pom BUXpell B AMHaMuKe pudenell. 

B mexaHu3Me B3avMOJleHcTBAA TOTOKa uw jecbopMupyemoro fHa MO?KHO 
BbIeHTb Ba B3AMMHO MPOTHBONOJOXKHbIX Npomecca. OLWH v3 HUX CBA3AH 
'¢ fleHcTBHeM BUXpeBOH YaCTH TOTOKa (B BbIpPamkeHun (5’) emy coOTBeTCTByeT 
| MpousBefeHve VY, t,), KOTOPOH onpepesetca NocTynieHHe maTepnana Ha Bep- 
muny pudeel. C poctom v, wu t, mpoucxoquT yBennueHue HA pKy JAA 
-ekopocTu I’ puxpa uw ero TreoMeTpHuecKHX pa3MepoB, 4TO YyBeNMUMBAeT, B 
-cBoro ovepeb, KaK KOJIMYeCTBO NepeHocuMoro MaTepHasa, TaK HU paccTOAHMA 
{B BePTHKaJIbHOM M FOpHSOHTaIbHOM HalipaBsleHuAX), Ha KOTOPbIe OH TepeMe- 
maeTcA. DTOT mpouecc, TaKHM OOpasoM, MpHBogUT K pocTy Ay u hp. Jipyroit 
‘Tpomecc oOOycOBeH eHCTBHeEM NOTeHIHaIbHOH yacTH NOTOKa, KOTOpOH 


OlpeyeseTCA CHOC MaTepHaJia c BeplluH pudeneli (B (5) emy COOTBeTCTByeT 


| Bp, Q\0r1 
| MHOXKUTeJIb ( ; ) 
a 


ypeMueHveM Beca yacTul, d*9.g BospacraeT yCTOMYMBOCTh NoceqHuX Ha 


| rpeOHe pudeseH, c yBesHYeHHeEM CKOPOCTH OHa yMeHbIUaeTCA, NOSTOMY, B 
| MPOTHBOMOJIOXKHOCTh NepBoMy Mpoueccy, BTOPOH CTpeMHTCA YMeHbIUATb BbICOTY 
| pudenet. JIuHamuuecKkHM paBHOBeCHeM 9THX ABYyX IpolleccoB, OTOOparkaemblx 
BbIPaXKeHHAMH (0), HM OMpeseAeTCA BeIMYMHA MapaMeTpoB pudeseh Apu Ap. 
| 2. B noctynaTeqEHOM NOTOKe CKOpocTbh MepememeHna pudeneH vu Besn- 
| 4HHa NOTOKa 4YaCTHIL HaHOCOB, HAyWMX B NpHAOHHOM cyloe, HaxXORUTCA B 
| IpOcToH 3aBMCHMOCTH OT CKOpOcTH TeyeHHA. B BONHOBOM NOTOKe 3TH 3aBH- 
| CHMOCTH OKa3biBaloTcA G6ojee cOKHEIMH. VuterpanbHbld nOTOK YacTul 3a 


| nepvog BonHE! Q, cocTouT B 9TOM cmyyae u3 8 cnaraeMbIX: OF, Q; — noTo- 
-KOB, HJYUIMX B3BeCbIO B IIPHIOHHOM cyloe, u q;, 7 — NoToKos, ufyuux 
'“BuleveHHeM B nepBoH @a3e BOJHbI, W AHANOPHUHbIX YeTHIPeX WA BTOpOHi 

cba3bl BONHEI. BBeqemM HOpMHpoBaHHble KOS(PUUMEHTHI JOKaJbHOH TIpHOHHOL 
"acumMetpun BOJIHOBOrO NOTOKA, OTparxkalolve BO3MyU[eHHe MpHOHHbIX CKO- 
| pocTeH MeCTHbIMM HeOJHOPOAHOCTAMHM KOHTypa Ha: 


: 4+ 0, /Up ” 1+ v,/U, 


a eg my i0. ’ aera oa? 
T “ppl “pp BB/” BB 


): G YMCHBINCHHEM BA3SKOCTH HW ITVJIOTHOCTH WOTOKa HU 


(7) 


| B KOTOPbIX v" H UV, — HEBOSMYLICHHbIe, a UV. H U,, — BO3MyMeHHble 3HayeHHs 
| IpHJOHHEIX CKOpOCcTeH BOJIHOBOrO TloToKa 1-H u 2-H das BOoNHEI, H MHTerpasibl 
v’ 


4 -— (te tye 

—=\ exp \— (| hat, YUNTHIBaIOlHe paciipe- 
) Va _ 6 

WesieHve ocefatoulvx M3 B3BeCH YaCTHIL CO CpeJHHM BpeMeHeM OcezaHHsA f; lo 
| cba3aM BOJIHbI B 3aBHCHMOCTH OT MOMeHTOB B3My4nBaHHA B 1-H chase t’ u BO 
| 2-% dbase t” M JnuTembHOCTM 3TUX (has ct’ ut”. Torga nonyueHHaa 9KcHepu- 
| MCHTaJIbHad 3aBHCHMOCTb TOTOKa YaCTHI OT Mepvosa HM MpHZOHHbIX CKopocTeLi 
| (4M BBICOTEI MW rayOMHbI NOTOKAa) Ha eCAMHHLY ANIMHbI Pponta pudeneH OyzerT 
/MMeTb BHI 


| BepoaTHocTH fy. = 


Q,= >) (QF +q#) = 


IIo 
= [ahve +) (0/8; — 08)! + (ctfoe + 44) (04s) — 0°) take, + 
+ [(afae + 4) (0,8; — 08,)¢-+ (Ofc, + 15) (0,8; — 22.) 4] take, (8) 
0, = th,/t, SHRH; v. = rhp/SptsSh RH; S, = v,/v, — xapakTepHcTuKa acuM- 
MeTpHH HeBOSMYIeHHOrO BONHOBOrO MOTOKAa; v°,— KpuTMYecKaa cKOpocTs, 
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pH KOTOpol HauMHaeTcH B3aMMOJeHCTBHe BOJHOBOTO NOTOKa Cc yxe Aeop- 
MUPOBaHHbIM HOM; & HM {—KO9SpPHIMeHTEI NmporopuMoHabHocTA (mpH 
t = 2,3 cex., H=0,4m un d=0,25 mm a~1-107 cm?-cex® u a 
= 10 cm/cex); k, u k, —efMHWUHbIe BEKTOPhI HalpaBsenuu pacmpocTpaHeHuA 
MOTOKOB 4acTHIL. ; 
Jlna o6mero Bua 3aBHCHMOCTH CKOpOcTH MepeMeleHHA pupesleH OT Napa- 
MeTPOB BOJIHOBOrO MOTOKa HaMH MOJlyYeHO BbIparxkeHHe 
(S, ois 1) € , a , ’ 4 
B P 
, ” Ww ” 4 
+ [%%2 (for i fore.) = To ae vl (v, S, 7 ont) ks}, (9) 
S,t1A l be = 
mes tg (eee ; ¢— KosPpuHenT, Y= >-> Y= 7 [+ w l-— Be- 
B p p 
JIMUMHEI WpoeKWHii nosororo uM KpyToro cKNOHOB pudena; 2, — oObem 
MaTepHasla, tepeMellaeMbIi 3a BpeMA epewBHxKeHHA pudela Ha pac- 


on + 
CTOAHMe hp. Tak kak VQ, nponopivonanen KopHam u3 Q7 u q#, To nO- 
KasaTeiM cTeneHeli MHOMKUTeMeH (V1s}— v?.) B CJlaraeMbIX BbIPAaKeHHAX (9), 


aBHbl 2. 

; Ja CHMMeTpH4HOrO BOMHOBOrO TOTOKa Ha OJHOPOMHEIX yyacTKax NepHo- 
qMuecknx cTtpykTyp (8) u (9) oOpamaiotca B HysH. Ha kpaax crpyKTyp MIM 
B OKPeCTHOCTAX HHbIX HeOMHOpOmHOCTeH jax%Ke B CHMMeTPH4HOM oToKe Q, u 
v) OTJMUHbI OT HyJA. B mpeyenbHOM cayyae, Korya BOJIHOBOH MOTOK Tepe- 
XOMMT B MocTyMaTebHbI (t, = oo, Vv; = 0, S,= oo), B (8) u (9) octTatoTca 
TOMbKO 10 2 yneHa. SaMeHAA O6O3HAYeCHHA MapaMeTpOB BOJIHOBOrO TOTOKa 
llapameTpaMu [locTyllaTeJibHOrOo M NepexoAA K MOTOKY YacCTH, OTHeECeHHOMYy 
K @]MHMIe BpeMeHH, MbI TowyyHM AA Qy WH Vpp—TOTOKa 4YaCcTHIL WH CKO- 
pocTH TlepemelleHHA pyCJOBbIX pHeseH (rpaq) B MOCTyMaTeJIbHOM TOTOKe 


eat ey , ui 
Qn = (@ +71) (Va — Vi,)* ki, (8’) 
8 (a'%1 + 1,4) : 
Vpp — ae (Uq es wae lee (9). 
TlomyueHuble pe3yJIbTaTbl JalOT BO3MOXKHOCTb NOJOHTH K paCCMOTPeHUtO: 
Bcero MHOrOCOpa3sHua MepHoswwyecKHX (OpM BOJHOBOTO HM MocTyMaTesbHOrO T0- 
TOKOB (pycJIOBoro HM 3OJOBOrO) Cc EMHHOM TOUKH 3peHua. Bce dbopmpl paslema- 
IOTCH Ha [Be rpynMbl. K nepBol OTHOCATCA CTPYKTYPbl, JIA KOTOPHIX B (3) n>0. 
OCHOBHBIM, ONpeeJIAIONIMM TapaMeTpoM JIA HUX ABJIAeTCA BbICOTa cdbopm Ap. 
Betpeyaioulveca pasmmuua ctopM STOH rpynnbl OOycAOBMeHBI JIMLIb cTaquAmn 
WM YCJIOBHAMM, B KOTOPbIX OHH pasBHBaloTcsA. Ko Bropoli rpymme cuieqyeT OTHEC- 
TH (OpMbI, WWIA KOTOpIX B (3) n<O . OcHoBHEIM onpeyemAIolIuM NapamMeTpoM. 
IH HAX ABMIAeTCA War NepvogqvuHocTH Ay. I]pumepom nocwemHux ABAIOTCA 
3O0JIOBbIE MAKPOMOPMbI, MOKPbIBaIOWWe MOBeEPXHOCTb Goslee KPyMHbIX CTPyKTyp. 
B saksioueHve NpHHolly OmarogapHocTb B. B. Jlonrunopy, nox pyKoBog- 
CTBOM KOTOpOrO BbINOJIHeHa HacTosmad paoota, u T. MW. Bapexs6narry 3a mo- 
MOULb WH NOCTOAHHBIM HHTepec K paoore. 
UepHomopckad 9KCIepHMeHTasbHas: Tloctynu0 
HaYUHO-HCCIEOBATeIbCKAA CTAHWuA 15 VIII 1959: 


WUnctutyta okeaHouoruu 
Axkayemun nayk CCCP 
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Joxnxagn Akagemun nayx CCCP 
1960. Tom 131, Ne 2 


PHSHKA 


A. T. BAPTAHSH wu J. J. POSEHLITEMH 


OB YYACTHH CHHIFYJIETHOFO BO3KY)KJEHHOrO COCTOAHHSA 
B QJIEKTPONPOBOAHOCTH PATA OPrTAHHYUECKHX 
NOJTY MPOBOAHUKOB 


(ITpedcmabaexo-axademuxom A. H. Tepexnuntim 20 XI 1959) 


B paOorax ofHoro u3 aBTopos (1,”) 6blm0 MoKa3aHo, 4TO TemMepaTypHasn 3a- 
BUCMMOCTb 3JIEKTPOMPOBOHOCTH OCa%KTCHHbIX U3 CNHPTOBOFO pacTBOpa cJIOeB 
|| Oomblioro unca KpacuTeneH culeqyeT 9KCNOHEHUMaIbHOMy 3aKOHY oO = 
| = 6, ex; (—€,/2kT). Haligqenupie 3HauveHua TepMuYeCKHX 3Heprul aKTUBalluu 
&m COMOCTABJICHbI CO CIICKTPaJIbHbIMH KPHBbIMH MOTJIOWLeHHA TBePAbIX CJIO- 
€B, MOJIYYeHHbIX Tem 2%e cnocoOom. Jia paza KpacuTeseh (spuTpo3uH, dioKcuH, 
TpHapiaBun, WHHAaWMaHO HW AP.) BeJIMYHHbI €, COOTBETCTBOBAIH Havasly Kpy- 
TOrO MObeMa JWJIMHHOBOJIHOBOH TMOJIOCLI MOFJIOWeHHA CJIOA, JIA HEKOTOPHIX 
Ke KpacuTeJeH Takoro corsiacvA He HaOmoZatocb. Hanpumep, aA Kpuctas- 
| dimueckoro (:bvouieTOBOrO HadaJIO KpyTOrO NlosbemMa MOJIOChI NOPMOUEHUA JeKUT 
B oOsacTH 700 MU, Tora Kak AIA €,, ObIIO HalifeHO 3Ha¥eHHe U,74 9B, UTO COOT- 
BetcTByeT 1670 mu. K aucay Takux KpacuTeselH MpHHaqiexkaiu TakxKe Kanpu 
CHHMU, deHocappaHuH, THOHHH, PTaiowwanuubl u Ap. IIpegnowarasocb, uTo 
WWI STHX COCAMHEHHH MpOBOAMMOCTb OCaKJCHHBIX H3 PaCTBOPOB cul0eB Opa 
IIPHMe€CHOH; BO3MOXKHO, OHa OblJia OOyCJIOBJIeHa HaJIMYHEM B C/1Oe MOJIEKYJI BOI 
WI KuCIOpOsa, KOTOPble He MOFJIM ObITh yaJIeHbl ake JJIMTebHOH TPeHUpOB- 
KOH B BaKyyMe Ip BbICOKOH Temuepatype. Ho, kak OblIO MOKa3aHO MO3xKe, LIA 
(bTaIOWMWaHHHOB, &m XOPOWO cormacyeTCA CO CNMeKTpaMH NOTJIOWeHHA, eCJIH 
COW MOyYaTb BO3TOHKOH B YCJIOBHAX BbICOKOrO Bakyyma (*). BnocaeycTBun 
Takoe corsacue ObWIO HalifeHO M JIA BOSOrHAHHBIX cl0eB uHAUTO (*). STO Tos- 
BOJIANIO HaeATbCA, UTO HU WIA APyrux KpacuTeJelH, ucCeOBAaHHbIX B padoTe 
(7), MOXKHO OyfeT HaliTH TaKoe 2%e COOTBETCTBHE, CCIM JIA NOMyYeHHA C0eB 
BOCIOJIb30BaTbCA BO3FOHKON. 

CnekTpbI MOrsolleHHA TBepAbIX CJIOeB OOJIbIIMHCTBa KpacHTeseH, Tody- 
YeHHBIX pH ObICTPOM OCa2%KTeHHH U3 CIMPTOBbIX PaCTBOPOB HIM BOSPOHKOH, B 
OCHOBHBIX UepTaX BOCIPOH3BOAAT cHeKTpbI pacTBopos (°,°). [lockompKy B cneKTpe 
TBepAOro CJIOA KpacuTedA He HaOMOMaeTCA NOABJICHHA KaKUX-JIMOO HOBbIX MOJIOC 
NOPIOULeHHA, XAaPaKTePHbIX JIA TBepMOro COCTOAHMA, TO CJIeqyeT MIPHHATh, 
YTO WeHTPpaMH MOPJOWeHUA B COe OCTAIOTCA MOJIeKyJIbI. BaaumuHoe BOsMylIeHHe 
TOMKCCTBEHHDIX MOJIEKYJI IIPOABJIAeCTCA JIMUIb B PaclMpeHHM CleKTpa, CMellle- 
HUM WH Mepepacnpesesenuu BbICOT MakcuMyMoB. BpeMa” %Ku3HH HepaBHOBeCHOrO 
3JIEKTPOHa Ha BO30yKTCHHOM CHHTYJIeTHOM YPOBHE COCTaBJIAeT BeIMUYHHY T0- 
pagka 10-°cex. BausocTb Tox ecTBeHHbIX MOJIeKyJI, IPMBOAAIad K KOHWEHTPa- 
IWMOHHOM Je3aKTHBAMH BOZOyXTeEHHOH MOVJIeKyJIbI, elle Gosee coKpalllaeT 9TO 
BPeMA, UTO, B UACTHOCTH, MPOABJIAeCTCA B H3BECTHOM KOHUeCHTpalMOHHOM Tylle- 
Huu (bryopectienuuu (*). OcHopbiBasich Ha 9THX 9KCIMepHMeHTAJIbHIX akTax, 
A. H. Tepenun BbiBuHYyJI HOByIO TOUKY 3peHHA Ha Mpupoxy PoTrompoBosxumoctH 
Kpacuteset (*), cormacHo KoTOpol BHYTpeHHUM hoTosdekT B KpuCTaaXx Kpa- 
CHTeJIeH IPOHCXOLUT C yUaCTHEM IJIEKTPOHOB, HaXOAAWMXCA Ha TPUMJIeTHOM YPOB- 
ne. IlormomenHe KBaHTa CBeTa B COOCTBEHHOM MOOce KpacHTeA MepeBOHT 
MOJIEKYJIAPHbI WeHTP pellieTKH Ha CHHTYJeTHbI BOsOyKTeHHbI ypOBeHb, OT- 
Kya YaCTb 9/IEKTPOHOB MOXeT Mepelitu Ha Ooslee HASKUM ypOBeHb TpUIJIeTHO 
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30HbI MpoBozumoctu. IIpamoH onTwyeckv Mepexol Ha STOT YPOBeHb C OCHOB- . 
HOrO CHHIyvieTHOrO s3alipeleH. OKcMepHMeHTaIbubIe paOOTb! MOATBEPAKaloT ~ 
3Ty TOUKy 3peHHA (°). 
Sajaua HacToaMel pa6oTbI COCTOAIa B TOM, YTOObI OMpeseNHTb, 3a CueT 
KaKHX 92JIEKTPOHOB — HaXOJAMIMXCA JIM Ha CHHTyJIeTHOM BO3Oy2KeCHHOM HJM 
Ha TPHMNeTHOM YypOBHe — OCYUIeCTBIAeCTCA TeEMHOBAA SJIEKTPOMPOBOAHOCTS 
opraHvyecKHx MoJyMpoBoyHH- 
KOB, HHave rOBOpA, — COOTBET- 
cTByeT JIM 9SHeEPrHA aKTHBAa- 
I[MH TeEMHOBOH MpOBOMMOCTH 
BbICOTe TPHIVJIeTHOrO WJIM CHH- 
ryJleTHOrO BO30yXJeHHOrO CO- 
cTosHuA. Ha6smrofaplleecA B 
paOotax (?-*) cooTBeTCTBHe Em 
o61aCTH J.JIMHHOBOJIHOBOrO Cia- 
ya ClNe€kTpasIbHOK KpHBOH MO- 
PIOULEHHA TBEPOrO CJION, T. e. 
o6acTH, OTBeYalolleH CHHTy- 
JIeTHOMY BO3Oy2KJ@HHOMY YPOB- 
HIO MOJIEKYJI KpacvTeJA, elle 
He JaBaJlo ipaBa CjleaTb OJHO- 
3HauHbIM BbIBO. O TOM, Kako 
U3 JBYX BO3MOXKHBIX ypoBHeH 
ABIACTCH OTBETCTBEHHBIM 3a 
9JIeKTpoMpoBosHocth. JlevicTBu- 
TeJIbHO, TPpHIeTHOe COCTOAHHe 
TIpOABJIAeTCA B coccbopecieH- 
WHH, a KpacuTesM B TBepyOM 
COCTOAHHH He cpoctbopecuupy- 
roT. Tlepenecenue xe JaHHbIxX 
0 : qua cboctbopeclleHiHu pacTBo- 
200 J00 400 500 600 pe pOB Ha TBepyoe cOcTOAHHe He- 
A ———+ IIpaBOMepHO, TaK Kak, BOOO- 

Puc. 1. CnekrpabHbie KpMBble normomenua TBep- wate is i cteapet erm Be 
AbIx cnoes. Homepa mpH kpuBEIxX cooTsercrsywot HOO YPOBHH MOKeT MCHATH- 
Tab. 1 CA IIpv Nepexoge B Apyroe arpe- 

: raTHoe cocTosHHe. Kpome Toro, 

KaK H3BeCTHO H3 H3MepeHHH JIA PaCTBOPOB, PaccTOAHHe MEXKLY TPHIMeTHLIM H 
BO3OY2KNCHHBIM CHHIYJICTHBIM SHEPreTHYeCKUMH YPOBHAMM MOMeKy I KpacnTever 
CpaBHHTeJIbHO HeBesIuKO. Ilostomy BbiGop OObeKTOB WIA HacTOAIMero uccseO- 
BaHMA OMpeNeAJICA, C OAHOM CTOPOHHI, TEM, YTOOHI STU BelllecTBa OOaauN cpoc- 
(hopecileHiveli B TBEPJOM COCTOAHHM, YTO NOSBONUAO Obi OLHHTb BEICOTY TPH- 
MJI€THOTO YPOBHA BelleCTBa B TOM HMECHHO arperaTHOM COCTOAHHU, B KOTOPOM Kc- 
CIEAYETCA SJIEKTPOMPOBOLHOCTh, a C pyro CTOpOHEI, UTCOLI paccTOAHHe MexLy 
TPHIVICTHBIM H BO3OYXXCHHDIM CHHTYJI€THBIM YPOBHAMH TO BO3MOXKHOCTH OBIIO 
MHOFO OoJIbIlle OWWMOKH U3MepeHHH &m, COCTABVIAIOWeH B HalINx onmbitax~0, 19s. 
B cBxa3v C 9THM JIA HCCeqOBaHUA ODN BbIOpaHb! CeH30*eHOH, aHTpaHu- 
JOBaA HW PeHHaHTPAaHUJIOBaA KHCJOTHI M TPH CoeqMHeHHA Ksacca dramuMuos: 
3-alleTHaMuHO-N metundtanumug, 3-atetunamuno-N cbennsdtamumuy, 3-6ex- 
sonamuHo-N metuntramumuy*. Kpome toro, Opa uccmenopana 3JIEKTPOMpo- 
BOJHOCTb *JlyopeclleuHa, a TaK%Ke HEKOTOPHIX H3 TeX KpacHTevieH, JIA KOTOPbIX 
paHee HaOI0La0Ccb ykKa3aHHOe BBIllle pacxoxgeHue. Jlocratouno TovcTHIe 
(~50 4) uw moTHBIe cron Onn NOJIYYeHb! BOSTOHKOH BellleCTBa B YCJIOBUAX 
BICOKOrO BakyyMa (~10-° wm). Cron Bosronsuiuch Ha MOBepXHOCTh KBaplle- 
Boro cocyla, Ha KOTOPy!0 IIpeABaPHTeJIbHO ObIJIM HAHeCeHbI MWaTHHOBbIe 3J1eK- 


Onmuveckue nnomnocmu 6 npousbonorelk edUnUuax 


AxBtopbl riy6oko nmpnsHaTenbrpl B. B. Senuuckomy uv 1. VW. Pesnnxosoit, mo6esno mpe- 
AOCTABMBINMM CHHTCSHPOBAaHHbIe MH (TANMMHAI BLICOKOM CTeEMeHH UHCTOTHI. 
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DOME WJIMHOIO 30 MM C 3a30poM MexKyy HuMH B O,4 mm. Mcrounukom HanpsxKe- 
Hua CJlyxKusIa OaTaped CyXuxX 9emMeHTOB Ha 560 B. Toxu (go 107!4a) usmeps- 
MMCb NPH MOMOLMLM IIeEKTpOMeTpuyecKoro ycnruTeIAn OMY-3, cHa62%KeHHOrO Mepe- 
KJOUATEJIEM BXOJHBIX COMPOTHBJeHHH = oT 68 rom no 1M-oma. Benwunna Ha- 
(Nps2xKeHHA BHIOMpaacb B Npefemax CTpororo BbINOJIHeHHA 3aKOHa Oma. Cusa 
roKa, IipoTeKaBlllero yepes CuO, He 3aBHCela OT HallpaBeHuA Noma. Tak Kak 
AHTPaHHJIOBad HW (eHHJIaHTPaHVJIOBaA KUMCJOTHI H (PTAaMMHAbI Mp HarpeBa- 
WM B BakyyMme Jo 50—60° C unaugu- 
4HaIOT BO3TOHATbCH C 3aMeTHOH CKO- 
|pocTbio, TO HX HCCIeqOBaHHe MpoBo- 
iMIOCb B aTMociepe cneKTpaJIbHo 
iHMCTOrO TeJHA Tp JaBseHuu o- 
Mpayka 1 atTM. OQTeKTpompoBoxHOCTh 
DCTAaJIbHBIX Bel[€CTB U3Mepsacb B 
spakyyMe. Jiia M3MepeHHs cneKTpoB 
inorviouleHua cuIOM | HaHOcHJINch Ha 
HKBaplleBy!0 MWIaCTHHKy, 3aKperen- 
RHyIO Ha BPalljatouleHicA MvaHWal6e. 
STO NOSBOIAIO MOYYaTb PaBHOMep- 
HHbIe cIOH. K comaseHuto, WIA tas- 
(MMHOB HE YyaBasOCb NOwyYHTS 
IOCTaTOUHO MpospayHblx cuioes. IIpo- 


{MepeHHbIe HaMH Ha C@-4 cmexkTppi I 6 

|oriolleHuA TBepAbIX cyIOeB Mper- 

icTaBJIeHbI Ha puc. 1. CneKtTpasbupie 3 : 

Jy¥acTKU, COOTBETCTBYIOULMe JJIMHHO- ay 

4BOJIHOBOMy clay MepBbix movoc 
bas 


|MOPIOMLeHHA, IpHBesenbl B Tabs. |. A 
\CnekTpbl TBEpALIX CJIOeB BeLecTB 7 59 (dna npamga 1) 
\/—7 wu3mepenpbt BiepsBple. Jlanupie a5 27 29 Ht You 2B 


e y 4 
[id Kpacutenet S8—I// B3ATHI U3 On 
6 
padotnt (°). . Puce. 2. TemnmepaTypHaa 3aBNcuMOCTb 91eKT- 
 Pes3yuJbTaTbl H3MepeHHH TeMIe- ponpoBoguocTH TBepyzBIX caoeB. Homepa mpu 
PpaTypHOH 3aBHCHMOCTH 3JIeKTpOMpo- KPHBBIX COOTBETCTBYIOT TaOm. | 


|BOHOCTH MpescTaBJIeHbI Ha puc. 2. 
|| olpefemsemble lo HakJoHy upsmElx Igo = lgo, — (em lg el2k) «>, 
Mpupelenbt Bp Taos. 1. Kak BHHO U3 paccMOTpeHua TaOJMIbI, 


TaOnuna 1 


Oueprua, CoorT- 
YuacToK AMHHO- r, BeETCTB. KOPOTKO- 
NoNo BOJIHOB. Ciaya cooTBeT- | BOJIHOB. rpaHuue 
CoeyuHeHue CNeKTpaJIbH. KPH- Em B 3B CTBYIOWaA| MOMOCHI docdopec- 
ole BO MOrsouleHHuA , BML | UeHnMM TBeps. 
| TBepA. COA B MU CNOA B 9B 
4 Bexn30ceHou 330—400 3,04 370 Deer (2) 
2 AHTPaHHOBaw K-TAa 340—400 3,38 366 2,18 
3 @MenuaHTpanHoOBaA K-Ta 375—430 3,30 376 Pall 
4 3-aueTHmamuHo-N-metuadra- 
JIMMU, 350—390 3,46 375 2,9 
5 3-aneTHmamuHo-N-denudprta- 
JIMMM J, i ! 340—400 3,00 353 Daf 
6 3-6eH30H1aMHHO-N-merua- 
oTanumuy 360—410 Dyps Poa 2,8 
Y Onyopecuenv 490—530 2,44 506 
8 THOHHH 650—700 AL ey) 675 
3 HCTAJJIMUeCKHH (uOMeTO- 
eas 2 630—-710 1,78 694 
10 @MenocappaHnn 570—620 2,08 90995 
11 Kanpu cuunit 700—760 1,67 740 
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JJIMHbI = BOJIH, COOTBeETCTBYIOUMe TePMHYeECKHM SHEPrHAM aKTHBAUHH 
&m, HAXOJATCA B XOPOLWeM COrjacHH C yUaCTKaMH JJIMHHOBOJIHOBbIX ClaOB KpH- 
BbIX Horsomenua. Jina coequHenulh /—O6, do.j opeclupyroulux B TBEPJOM COoc- 
TOAHHM Mp HA3KHX TeMMepaTypax, MpHBeJeHbl TakKe 3HAYeCHHA 9HeprHi, co- 
OTBETCTBYIOINME KOPOTKOBOJIHOBOM rpaHulle Mosochl PocopecleHuHH TBepAOrO 
cod *. OTH SHEPrHH MHOFO MeHbIJe & H HE MOPyT ObITb NOCTAaBJIEHbI B CBASb 
c HaOl0faBllelca SIeKTpompoBosHoctThi. Ilosyyenuble pe3sybTaTb! MO3BOJIAIOT 
IIDPHHATb, YTO LA UCCJIEMOBAHHbIX HAMM OPraHHYeCKUX TNOJYMPOBOAHHKOB 3J1eK~ 
TPOMPOBOLHOCTh OCYUIECTBIACTCA NO CHHTyJeTHOMy BO3Oy2KeHHOMY YPOBHIO. 
BaxkHO 3aMe€THTb, UTO STOT BLIBOJ OTHOCHTCA TaK%Ke K THOHHHY, KpHCTaMye- 
ckoMy (vouleToBomy, cbeHocapaHHHy H KalipH CHHeMy, JIA KOTOPbIX paHee 
ObIIM MOJIYYeHbI OV€HD HH3KHe SHAYCHHA E,. Kak y2ke OTMe¥aJIOCb BbIllle, B3a- 
HMHOe BOSMYLIEHHE TORKMECTBEHHBIX MOJIEKYJI IPH yNaKOBKe UX B TBepbI CsON 
CIeKTPaJIbHO OObIMHO MIPOABJIAeTCA B OATOXPOMHOM C/IBHre M PacliMpeHHH JIMH- 
HOBOJIHOBOH MOMOCbI MOTOULEHHA CJIOA OTHOCHTebHO TMosocbl pactBopa (°,°). 
CooTBeTCTBHe &m CHHIYJIETHOMY BO3OyKJCHHOMY COCTOAHHIO MOJIeKyJI OpraHH- 
YeCKHX MOJYNPOBOAHUKOB 3aCTaBAeT MpeNONaraTb, YTO STOTO CpaBHUTeJIbHO 
HeEOOJIbIIOTO BOSMYII€HHA, MO-BUJMMOMY, JOCTATOUHO JIA COpasoBaHHA B Mpe- 
qeulaxX STOO COCTOAHHA HEKOTOPOH OOOOUIECTBJICHHOH 30HbI, NO KOTOPOH HM OCy- 
ULECTBJIA€TCA TEMHOBAH IPOBOJMMOCTb. 


Iloctynuso 
30.X 1959 
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pHoctb B. JI. Epmonaesy 3a mo6esHoe mpeyo- 
thocopeclenunM, a TaKKE 3a IeHHEIe COBeTEI. 


Jloxuayn Akanemun nayr CCCP 
1960. Tom 131, Ni 2 


PHSHKA 


Axanemuk AH YCCP A. Il. KOMAP, 91. KP)KEMEHEK u H. M1. SBOP 
POTOPACINENJIEHHE AEP N™4 


Hisyuennto (oTopacniemienux aAjep a30Ta MOCBALIeHO HeCKObKO pa6oT 
(‘~*). OnHako pax @akToB, Kacatouluxca dotopacuiensenua agep N!4, octanca 
HeHCCJleloBaHHbIM. Ham mpescTaBsas0cb WHTepeCHbIM BbIACHHTb HeKOTOPbIe 
feTaH oTopacilenvieHuA a30Ta, B YaCTHOCTH MeXaHv3M peakiuu (ynp), o6ma- 
| Aaroulel OOubUIMM BbIXOJOM. 

MoropaciilenieHve Aep a30Ta B HaCTOAMeH paOoTe u3syyaOcb NpH NOMOMM 
-kKamepb! Busibcona, NomMelleHHOH B MocTOAHHOCe MarHUuTHCe nose H = 6700 
spct. Kamepa Bumbcona, cxeMa CHHXPOHH3aIlHH €€ C CHHXPOTPOHOM, a TakxKe 
BCIOMOraTeJIbHad allMapaTypa Mo_poOuo onucaubl B padoTe (°). DkcnepHMeHTbt 
lo PoTopaciienJeHhIO AJep a30Ta ObWIM BHINOJHEHbI Np MaKCHMaJIbHOM 9HEp- 
THK TOpMO3HOrO y-H3yseHHs 90 Mss. B pa6ouem cO6beme Kamepbl Busbcona 
HaXOjlMJlaCb CMe€Cb a30Ta H reJIMA C NapUMaJIbHbIMH LaBJICHHAMM COOTBETCTBEHHO 
390 u 500 mm prt. cr. Takoe HanowHeHve KaMepb ObIIO BbISBaHO CTPeMJIEHHeM 
| MOHH3NTb TOPMO3HY!0 CIOCCOHOCTH cpefbl C WebIO yBeIMYeHHA MpcOeroB ALep 
| OTWauv. OTO BakKHO JIA HalexKHOK uenTHdpuKalun cboTopaciienmenul pa3- 
| HUHBIX THIOB, a Tak2Ke JIA HeEKOTOPbIX H3sMepeHHH. Kpome Toro, MpHMecb 
| TeIMA LaBasla BOSMOXKHOCTh ONPeAeJATS AOCOIOTHHIC BbIXOAbI CoTOpaciieneHuh 
| a30Ta cpaBHeHHeM C COOTBETCTBYIOWIMM BbIXOJOM peakIHH (Yp) Ha reJIMH, KOTO- 
| paa u3yyaacb B pa6otax (°,%). 

Ujentudukaltua PoropaciileneHH OCyUIecTBAIacb Ha OCHOBaHHH coro- 
CTaBJICHHA pa PakTOPOB, TaKMX Kak MpoOern, MJIOTHOCTH HOHH3allMv, OPHeH- 
| TalluA TpeKkoB HW T. 2. Tak, HaNpuMep, Npu usenTHpuKalnH peakunh (yp) Hu 
| (ynp) yunTbIBalacb OpHeHTalluA TpeKOB MpPOTOHOB MH Aep OTMauM KaK OTHOCH- 
TeJIbHO [pyr Ipyra, TaK WM OTHOCHTeJIbHO HallpaBsleHuA y-lyuKa. Kpome Toro, 
CpaBHUBaJlacb HEPA NpOTOHA, ONpeseeHHaA MO KPMBH3HE ero TpeKa B Marz 
HUTHOM Houle, C 9HEPrHeH, ONpeseseHHOK Mo mpobery apa oTmauu. B cayyuae 
peakluu (ynp) 9TH SHEPrHH MOryT CHJIbHO pa3mMuaTbcA. YKa3aHHaA MeTO- 
 jwka vyenTudukallun Mo3B0ANa HayexKHO pagmMuaTb peakunu (yp) H (yrp), 
3a HCKJIOUCHHEM JIMUIb Tex cJyuaeB, Kora OTHOWeHHe 2Heprul E,/E,<0,1. 
To o6cTOATeIbCTBO, UTO Apa OTAaWH B peakWuAXx (yNp) UMeJIN CPaBHUTeJbHO 
| 6obiuimMe mpoberu (~3 mM), TosBouIH- . 
JO BbIJeIMTb clyyau peakunu (ynp), B 


Ta6uauua “4 


| KOTOPbIX 9HEPrua HeliTpoHa Opiia OoNb- oe 
| Ie 9Hepruuv mpoToHa. Okasas0cb Tak2Ke Peakuna Buixon, %] Mop | 
| BOSMOXKHBIM OMpeeJIATb YIJIbI BblJIeTa 3 
| HeHiTpoHoB peakuuu (ynp) Mo OTHOLIIe- “p 28 Te sb 
| HMIO MH HalipaBsieHHio Y-Ny¥ka Mpv yc- yn 15 10,55... 
JIOBHM, YTO HEHTPOH HMeeT B HECKOJIb- Ya es aes 
5 ynp o 4,0 
KO pas Oovblllyfo SHeprHio, YeM IIpo Lie VF 19°75 > 
i yap 4 17,24 
OTHOCHTeIbHbIe BLIXOMbI COTOAMEP- Ypoune anesqwi 7 oe 


HBIX peaKIUMii Ha a3oTe aHbl B TAaOs. |. 

Srv Jannpie Obi NosyyeHbl Ha OCHOBaHHH OOpaboTKU 2633 cyyaeB coTopac- 
mennenua. TlomHoe nonepeynoe ceyeHve NOMJOWeHHA Y-KBaHTOB OKa3aJIOCb 
| papupim 9,8-+0,8 mOapH/Q. OKcMepuMeHTaJIbHO OlipeseseHHoe Hamu MOJIHOe 
| METerpabHoe MonepeyHoe ceyeHHe MOPIOUeHHA Y-KBaHTOB Js N!*, paBHoe 
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0,3 Mop-6apH, HaxOjMTCA B Xopollem corjacHH C TeOpeTHYe€CKUM SHayeHHeM 
sto BemuuuHet 0,29 Msp-6apH, BbIMHCJIEHHbIM NO MpaBuJly CYMM WIA Fl 
nepexonos upu x = 0,5 (8). CaenyeT OTMETHTb, YTO KOJIMYECTBEHHBIC JaHHBIe, 
KacalolllvecaA BbIXOJOB (OTOAMEPHIX peakUMH Ha as0Te, MOMYYeHHBIe B padote 
(°), mpHOmM3HTebHO COBMaqawT C HallMMH. 

Suepreruyeckult cnekTp POTOMpPOTOHOB peakMu (yp) TipescTaBiieH Ha puc. l 
(rucrorpamma /). Buyuo, YTO HMeeTCA BECbMa 3HAYHNTEJIBHBIN BbIXOX MPOTOHOB 


2 
300 


8 16 “4 32 Ma 40) 


. Jnepeua npomona ———> 


Puc. 1.. DuepreruyeckHe cneKTpbl oTonpoToHos: / — peakluHH 
N}4 (yp) C8; 2 — peaxunu N!4 (ynp) Cl? 


C OTHOCHTEJIbHO BbICOKHMUM SHepruamu. Ha ocHoBaHHH NpuBeweHHOrO cneKTpa 
Oblla HalijleHa 3aBHCHMOCTb CeYeHHA peakIH (yp) OT SHEPrvv Y-KBaHTOB B iped- 
NOJOKeHHH, YTO AMpa oTMaau C'* ocTaroTcA B BO3O0yKMeCHHbIX COCTOAHHAX C 
sHepruet 3,6 Map. KpusBaa ceveHuaA UMeeT MaAKCHMYM Ip 9HEprHu ‘Yy-KBaHTOB 
~23 Mop, a ee WupHHa coctaBuseT Gomee 12 Mop. Muterpambuoe nonepesHoe 
ceyeHve peakuHnH (yp) paBHo 0,07 MosB-6apu. 

YruOBble pacipesesIeHHA MPOTOHOB peakiuU (yp) MpeycTaBJieHbi Ha pu. 2. 
IIpotonbt c 3Hepruamyu oT 0,4 go 50 Mss umetoT yruiopoe pactipemesieHue, KOTO- 
poe MOXHO OlucaTb BbIpaKkenvem | + 1,3 sin?@-+ 0,16 cos? (kpuBasn J), 
a IIpOTOHBI c 9HepruaAmH Bbllle 10 MsB — Bripaxenuem 1 + 2 sin?0 + 
+0,25 cos @(kpusas 2). 

Vis cpaBHeHHA NpHBeeHHbIX BbIIe Pe3yIbTaTOB C pacueTaMH, BBIIOJIHeH- 
HbIMH Ha OCHOBe MOjeIH BusbKuHcona (7°), clenyeT, YTO MOMaBAIOWaA YacTb 
peakumii (yp) Ha as0Te O6ycoBeHa IpAMBIM pesoHaHCHbIM Mpoteccom. Ha6smo- 
aemy!0 WMpHHy KPHBOM ceyeHHA peaklnH (yp) Tak2ke MOXKHO NOHATb C TOUKH 
3peHuA MogeH BusbKuHcona. JelicTBuTebHO, BeEJMYMHa MHMMOM 4acTH OMTH- 
YeCKOrO MOTeHIMala JIA MpOTOHOB c SHeprneli 12 Mos, cormacuo pa6ore (1%), 
papya 6 Mos. Ormerum, 4TO, cormacuo (1°), mpoToHbl c sHeprveli 12 Mop o6yc- 
JOBNEHbI MOUTH WeHKOM /s),—>ds),-TepexOaMH, HHT@CHCHBHOCTb KOTOPBIX CO- 
cTaBsiseT OKOIO 90% OT HHTEHCHBHOCTH BCeX BO3MOXKHBIX Nepexonos Aa N14. 

QuepreTuvecku CieKTp MpOTOHOB, HCIyCKaeMbIX B pesysbTaTe peaKUHH 
(ynp), uso6paxen ua puc. | (rucrorpamma 2). OOpamaet Ha ce6a BHUMaHue 
TOT @akT, YTO MAKCHMYM SHePreTHYeCKOTO CHeKTpa MPOTOHOB pacnosox%KeH B 
o61acTH SHeprui mpoToHop~1,5 Mss. B cBa3v c STHM MOXKHO ClledaTb culeLy10- 
mee 3aKlo“eHHe. Tak Kak peakUMa (ynp) BEISbIBAeTCA B OCHOBHOM ‘Y-KBaHTaMy 
PHPaHTCKOrO PesOHAaHCa, TO, CJeMOBATEJIbHO, HEHTPOHbI JOMKHI UCIMyCKaTbeA ¢ 
OOJIbLIMMH SHEPruAMy, YeM NpoToHL!. JTelicTBuTebHO, B pe3yuJIbTaTe u3sMepeHul 
ObWIO OOHaPyKeHO, YTO MpuMepHo B 70% cayuaeB peakinH (ynp) IIPOTOHbI O6W1a: 
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| AaloT MeHbUleH SHeEprHeH, yeM COOTBeTCTBYIOMINe HelTPOHEI. XapakTepHO, 4TO 
_ yruaopoe paciipeledeHve STHX MPOTOHOB OTHOCHTE/IbHO HallpaBJieHHA y-nyuKa 
| MOUTH H80TponHo (kpuBasx 3 Ha prc. 2), Mexkay TeM Kak yrslopoe pacpejesienne 
MPOTOHOB, OTHOCAIMMXCA K OcTaJIbHbIM 30% culyyaeB peakwwun (yup), HMeeT 3a- 
MeTHY!0 aHH30TponMio (KpuBan 4). Yrnospoe xe paciipeyeyieHve HelTPOHOB, 
oO Naarounx B H€CKOJIbKO pas OovbuleH SHep- 
rHeH, Y€M MPOTOHBI B COOTBETCTBYIOWIMX peak- 
| uaax (ynp), HMeeT aHH30TponHyio dopmy Buza 
] + 2,2 sin°@ mu us06paxeno ua puc. 2,5. To- 
clleqHee pactipeyesenHe HanoMMHaeT yrwioBoe 
pactipeyeleHve MpOTOHOB, OTHOCALIMXCA K pe- 
aku (yp) w OOmaqaroulMx SsHeprHamu BBIle 
10 Mos. : 

OTH Pe3ybTaTbI MOXKHO OObACHHTb, ecu 
MpeANOJOKUTb, TO B OOJIbUIMHCTBE cJIyyaeB 
(~*/;) peakitua (ynp) mporeKaer cuenyrouuM 
oOpasom. Buauase ucnyckaeTca HeliTpoH c oT- 
| HOCHTeJIbHO OOsbUIOH SHeEprnel, a3aTeM MpoTOH 60 10 760° 
43 BO3OyxKeHHOrO appa N*%. Ormetum, KcTaTy, ow 
4YTO SHEPrMA CBA3H NpoToHa B agpe N® co- 4) 
crapiser 1,9 Mop — na 0,4 Mop nue sHepruu 60 
mepBoro Bo3sOyxKeHHOrO cocTosHHA appa N?}8 (??), } 

B cBA3H C 9STHM cJlelyeT OOpaTuTb BHUMaHHe 40 

Ha cylefyroulee OOcTOATebcTBO. YuacToK 3Hep- NG 
reTHYeCKOFO CleKTpa MpOTOHOB (ynp) B palioue 2 

— sHepruv 1,3—1,9 Mop Oni nomyueH Ha OcHO- 

BaHHH V3MepeHHA SHEPrHH MpOTOHOB Mo ux 


ar 


mpo6eraM, 4TO MO3BO/MO MpoBecTH JeTaJIbublit 60 120 160° 
aHaIM3 9TOrO yuacTKa cmekTpa. Ilo-Buyqumomy, 20 5 
IIpOTOHbI, COOTBETCTBYIOUIHe 32TOMy y4acTKy ; r 
cieKTpa, OTHOCATCH KO BTOPpOMy HJM TpeTbemy 70 is HED 
BO30yKMeHHOMy ypoBHio spa N'. K tomy xe ee poe 


| 3aKJIOUeCHHIO MOXKHO MpHHTH Ha OCHOBE MOJeTH = pyc. 2. yrnopnie pacnpenenen us 
| BusbkKnHcoHa, a HMeHHO: HaHOOJIbIlyl0 HHTeCH- {—nporonos (yp)c aHepruamn 
| CHBHOCTb HMMerIOT Ps,.—>ds),-TlepeXOJIEI. Heuitpou, oT 0,40 50 Msp; 2— npoToHos. 
MCIyCKaeMbIM B pe3yJIbTaTe IIpAMOrO pe30HaHC- (rp) te oTONOUGA eee ac 
| Horo Mipoliecca C COONOYKH ps,, OCTABIAT APO Ex Bes Mee pores Gag ; 
N® B caa60 Bo30y2Ke€HHOM HeYeETHOM COCTOS- onepruamn E, > E,; 5 — uelir- 
Pe cipa NO. MO2KHO OTOKJICCTBUTb C YPOBHEM poHOB (ynp) c Bees 
2 : ' 
Ha ocHoBaHMv JanHbIX, MOJIYYeHHBIX HaMH, MOXKHO OWeHHTb BK Jay, MpOTo- 
HOB, OOYCJIOBJICHHBIX «KBa3HJiehTpOHHBIM» Me€XaHH3MOM BS3aHNMOJICHCTBHA Y- 
| KBaHTOB C A[paMu a30Ta, B BbIXOJ MPOTOHOB C 3HEPrHAMH BbILle 18 Mos. OTor 
BKJIay, OYCHb MaJl HW TO NOPpATKY BeJIMGHHBbI COCTaABJIAeT OKOJIO 1 oer 
Jlaunpie, oTHocsiuecd K ApyrumM poTopaciliervieHuamM a30Ta, oOpada- 
TbIBaIOTCA. a 
@y3uKo-TeXHHUeCKHH MHCTHTYT ocTymHs10 
Axayemuu Hayk CCCP 16 XII 1959 
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Tloxxann Akagemunu nayk CCCP 
1960. Tom 131, Ne 2 


PH3HKA 


B. T. COJIOBbEB 
O 4YETBEPHbIX KOPPEJIALMAX B JIETKUX AAPAX 


(ITpedcmasaeno axademuxom H. H. Boeoarboseim 18 XI 1959) 


VispecTuo, uTO B TAXKEJbIX Apax HaOJOfaloTCA NapHble KOPpeJIAWMH Kak 
B HelTpOHHOH, Tak UM B TpOTOHHOK OOoouKax. B serkux Ke Appax, Hapsyy C 
MpOTOH-IIpOTOHHBIMH H HeEHTPOH-HelTPOHHBIMH KOPpeJIAUMAMM, HMEIOTCH TakxKe 
MIpOTOH-HeHTpOHHble Koppesnunu. IlapHpie KoppesAWMM HYKJIOHOB B JIerKUX 
ajlpax, Kak 1OKa3aHo B (1), OObACHAIOT HEKOTOPble 3A4KOHOMEPHOCTH B SHEPrHAX 
CBA3H. OfHako Jin OODACHCHHA PAJa OCHOBHHIX HX CBOHCTB HeOCTaTOUHO yyueTa 
TOJIbKO HapHbix KoppesAuHh. B serkux ApaxX BeCbMa YeTKO BbICTyMaloT yeT- 
BePHbIe KOPPeJAWHH HYKJIOHOB THMa G-YaCTHUbI, KOTOpble OObACHAIOT PA UX 
BaXKHbIX CBOHCTB, IIpHYeM Np MOABJIEHHH U38ObITKa HeEHTPOHOB Hay IpoTOHamMu 
B CTAOHJIbHbIX Apax, T. €. Korma maccopoe uucsio A cTaHOBHTcA Ooubule 40, 
3TH UeTBEPHbIe KOppeJIAWMU UCuesaIoT. 

B HacTosuleH paOoTe paccMOTpeHb! B3aHMOJeHCTBUA, NpMBOLAMIMe K COpa- 
30BaHHIO YeTBEPHbIX KOPPeJIAWHH HYKJIOHOB TuMa a@-yacTuupl. IlpH nomommM 
yueTa NapHblX HW YETBEPHbIX KOPpeJALMH OObACHEHbI HEKOTOPbie 3aKOHOMePHOCTH 
B 9HEPrMAX CBASH MOCJeqHAX HeEHTPOHOB B JIerKuX Appax. IloKa3anHo, 4To yerT- 
BePHbl€ KOPPeJIAWHH UcuesaioT MpH U3ObITKe UHCIa HeHTPOHOB Hajl YHCJIOM 
IIpOTOHOB, UTO CObACHAET OTCYTCTBHE G-YACTHUHBIX CBOMCTB y AJlep C MACCOBbIM 
uucuiom A, Od6nbuIuM 40. 

Hcceqopanve BO3MOXKHOCTH NOABJICHHA YETBEPHbIX KOPPeIAWHH Hw Usyye- 
Hue HX CBOHCTB MpoBeseM Ha OCHOBe OOOO"eUHOK Mosemu aAapa. PaccmoTpum 
OcTaTOUHble, Mocsie BLIYeTa CaMOCOracOBaHHOrO TOA, B3aHMOJeHCTBUA HYyK- 
JIOHOB, HAXOJAMWIMXCA Ha BHEWHeH OOoNOUKe serKoro Apa (ckaxKem, BHE OCTOBAa 
O'°). CoctosHve HYKJOHa 6yeM XapakTepH30BaTb HaOOPpOM KBaHTOBBIX uNCedl 
S, aOCOJIOTHDIM 3HAYCHHEM KBaHTOBOFO 4HCa MpOeKUMH NOJHOrO MOMeHTAa Ha 
OCb CHMMETPHH Apa mM MW BeIMYMHOK Oo = +l, xXapakTepu3yr1olleH 3HaK mM, 
mpwyuem B culyuae LS-cpa3u o OyfeT ONpemesATh Take HallpaBsenuve cnuHa. 

Hykuonbl, Haxo,alveca B Ape B S-cOCTOAHUM OTHOCHTeIbHO [pyr Apyra, 
CHJIbHO B3aMMOJeHCTBYIOT Mexy CcoOoH, YTO MpHBOAMT K OOpas0BaHuIO Kak 
MapHbIX, TaK WM YeTBeEPHbIX KOPpeAWHH. OTO WaeT HAM BOSMOXKHOCTL B3ATb 
raMHJIbTOHHaH B3aWMOMeMCTBUA, YUHTIBAIOWHH TOJIbKO B3aHMOfelHCTBUA HYyK- 
JIOHOB C OJHHAKOBbIMM KBaHTOBbIMM 4uCsamMH s, m. I]pemmomox%xuM, 4TO UeT- 
BEPHbI€ KOPPeJANMN HYKJIOHOB NOABMAIOTCA B Pe3YJIbTaTe B3aMMOMeHCTBUA Map 
HYKJIOHOB. CylelyeT 3aMeTHTb, YTO STO NpeMMOsORKeHve ABIAeTCA MOCTAaTOUHO 
OOOCHOBaHHEIM B TOM Cyly4ae, Kora 9HepruA CBASH BHYTPH Napbl MHOTO Oowb- 
ule SHEPrH CBA3H Mey Napamu. OHako MbI BbIHyXKJCHbI MOMb3O0BaTbCA Ta- 
MHJIBTOHHaHOM, ONMCbIBaIOWMM B3aHMOJeHCTBMA Map, TaK KaK IIpuH paOoTe c 
TaMHJIbTOHHAHOM B3aHMOJeHCTBHA HYKJIOHOB BO3HUKaIOT BecbMa Oovibluue 
TpyauocTu. B cyyyae MsoTOMMYecKOH MHBapvaHTHOCTH MOryT OOpas0BbIBaTbCAa 
pasJIMHbIe Mapbl: WH Mapy OOpa3yioT HeliTpOH HM MPOTOH B COCTOAHUAX 
(s, om), WIM Mapy oOpasytoT 7Ba MpoTona (Helirpona) B cocTosHuax (s, m) ui 
(s,—m). [ua onpejenennoctu 6yzem cuntaTb bpm(s) onepaTopom lapbl OMHa- 
KOBbIX HYKJIOHOB B COCTOAHHAX (Ss, m), (s,—m), BemMunHa Q = +1, mpnuem 
p = 1 coorsercrByeT mpoToHHoH mape, a p = —1 uelitpoHHoit ape. 
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Mojesibublit raMuJIbTOHHaH, ONMCHIBAIOLNH B3auMogelicTBuA Mexly lapamu, 
B CJlyYae€ M3OTOMMYeCKOH MHBapMaHTHOCTH 3alulem B Bue 


H = DE (s,m) —2} (im (8)*bm (S) + bm (s)*b_m(s)} + 


s,m 


Glitterati ote) Cae) emis) Ben oa Gn (1) 
poe Ta 


rye 4 — napametp, HrpatouluH pOwJlb XMMMYeCKOrTO MOTeHI[Hasa. Oneparopsi 
bm (S), bm (s)* NOQYHHAIOTCA cue yOuLuM TepeCTAHOBOUHbIM COOTHOILCHHAM: 


Om (Ss) "On (8) ++ bm (s) On (s)* ah 
bm (8) *Om’ (S') — Om: (s’) Om (s)* = 0, 
Om (S) Om: (8) — Om: (S’) bm (8) = 0, 


Hcnonb3yaA npveM, W310%KeHHbI B (?), BBEZeEM BCMOMOraTeJIbHbI TraMHJIb- 
TOHW aH 


\ mse mi Wit S==S (2) 


H’= Di {E(s, m) —)} {bin (8)*Om.(8) + 0m (8)*b—m (8)} + 


+ >| INS, MESES) {B° (Sipttl)\O 2a (S.) One (Ses 
+= B(S , 1) 0m (S) 0 (s) — B (Ss, m) Bis im). (3) 


PMynukunu B(s, m) onpemenumM “3 ycnoBHa MuHHMyma <H’> Tak, 4TOOBI 
cpefHee 3HaueHHe <H> onepatopa H no coOcTBeHHOMYy COCTOAHHMIO OMepaTopa 
H’ cosnajano c <H'>, B pe3yabTaTe nowyuuM 


B(S', FR SROS 8 (Ss fORAS )> (4) 
IIpopeyem mpeo6pasoBaHve 
Da (6), == tla Zoe a, (S) sy, (S) Gi ni(S), Do, (Se a(S) (5) 


3aMETHM, UTO Am (S)', Am(S) B COCTOAHHAX C OJMHAKOBLIMA KBaHTOBbIMH YMC- 
JlaMu s, m BelyT ceOA Kak (PepMH-aMIVJIMTY[bI. 

ViccneqopaHve BO3MOXHOCTH MOABJICHHA UeTBEPHbIX KOPpeJIAWHH MpoBe- 
JIeM pH MOMOMM BapHvallMoHHorO pHHWMNa, npeswoxwennoro H. H. Boro- 
mo6ossim (*), pa6orad c BCMOMOraTeJIbHbIM TaMuJbTOHHaHOM ff’. Copepuium 
lipeoOpa3opanue 


Om (S) = Um (S) [1 — 2m (8)] Bm (S) + Um (8) B—m (s)", (6) 
Am (S) = Um (S) Bm (8) — Um (8) [1 — 2vm (S)] Bm (S)", 


Te Vm (8) = B—m(s)*B—m (S), Um (8)? + Um (Ss)? = 1. Hospie onepatoppt KBasn- 
Tap Bom(S)", Pem(S) YHOBNETBOPAIOT WepeCTaHOBOUHbIM COOTHOLICHHAM (2). 
OnpeeuM HOBOe BakyyMHOe cocTosHHe Bpm(s)t =O u Halizem cpeduee 
3HaueHve olepatopa H’ mo sTomy cocTosnuio. Haliqem um (S), Um(S) 43 
ycJIOBMA MuHHuMyMa <H7’>, B pesyJIbTaTe NOJy4HM ypaBHenue 


(2 (5,.71),— 1} tg, (S) Um,(S).4 Him (S) eae e YG ms te (6) Oe (5) =O) 


Z , 
S, m7 
(7) 
MMeIOULee TAaKOli Ke BU, Kak M YpaBHeHHA B (*), YUMTbIBalOlMe NapHble 


KOppeJIALWMH. 
Kak acummroruueckoe pemenve (7) npn J->0, Tak u pellenve (7) pH 

J =const, p=const npHBo_aT K BbIBOAy, YTO OOpasoBaHHe YeTBEPHBIX KOp- 
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peNAUHH SHeEpreTHyeCKH BbITOMHO. DHeEpruA OCHOBHOTO COCTOAHHA C KOPpe 
JIMPOBAHHBIMA YeTBepKaMH HM MapaMu JlexKUT HHKE SHEPrHU COCTOAHUA, rye 
HMeIOTCA TOJIbKO napHble Koppesaunn. Ileppoe Bo3s0y2KeHHOe COCTOAHHE, 
CBA3AHHOe C Pa3PbIBOM YETBEPKH, OTeNeEHO OT OCHOBHOFO COCTOAHHA 3HEP- 
reTHYUeCKOH L[eJIbIO. 

CneqyeT 3aMeTHTb, YTO ypaBHeHHe (7) MO*KeT CbITh NOyYeHO He TOJIbKO 
KaK 93TO H310%KeHO BbIMe, MPH NOMOWM BapHvallHOHHOrO TIpHHIHNa, a Take 
MeTOJIOM pacllelIeHHA KOPpeMALMM, NpeANO%*KeHHbIM H. H. Borosto6ospim (°). 

PaccMoTpHM BJIMAHHe YeTBEPHbIX KOppeNALMN, Hapsayy C MapHbIMH KOppe- 
JIAILMAMH HYKJIOHOB, Ha BeJIMUMHY, HallpHMep, 9SHeprHM CBA3H NocdeAHerO 
HeliTpoHa B slerkux sAgpax. Ecnm <H’> onpenesneT SHeprvio OCHOBHOTO CO- 
CTOAHHA C YETHBIM UYHCJIOM Tap, TO SHeEPrM¥A OCHOBHOrO COCTOAHHA Apa 
C HeYeTHBIM UCIOM Map uMeeT BUA <Bm, (8) H’Bm, (So)">. Ama Haxow enna 
9HeEprH CBA3M MocsleqHero HYKJIOHa B Ape HeOOXOAMMO BbIYMCUTb 


<Bin, (So) lak Bing (S;) = Nepeed a CH D> wecons 
B npu6amuxennuu (°) J = const, p=const nonyyum 


OS1 9 CRA ny Oat 


<Bms (So) HBm, (So)">2nt1 — <1 2n, = — Til OM SAK eae 2p : 
(8) 
P ; Q+4 eve 6 4 Oneeh iQ —4 
Bray (So) A’ Bing (So) "Dent — (Hen, = — ie oa Pa Sn Zp he, 
rye p—TNoTHOcTH ypoBHel, — uncsio ypoBHei, G = —Jp. Cxoqupiit Bug 


HMeIOT BbIPAXKCHHA, YYHTHIBAIONIMe NapHbie KOppesauuu HyKNOHOB. V3 (8) 
BHUHO, 4TO JIA pa3spbIBa YeETBEPKH HYXHO Topa3s7O OobWie SHEP, YeM 
JIA yaneHuA HeKOppeJHpOBaHHOH Napbl, TaK %Ke Kak PaspbIB Napbl CBASAH 
c GoubileH sHeprHelH, 4eM ylaneHHe H3 Apa HeKOpPpeJIMpOBaHHOrO HYyKJIOHA. 

JlevicTBUTeIbHO, B TeX AMpax, Te HMeIOTCA Ha BHelUHeli O6ONMOUKe HeH- 


TPOHBI, He CBASAHHbI€ HA B YeTBEPKU, HH B Mapbl, Kak ;,Na%4, 12.Mg?s, isAls, 


1sPiz> ieSisy 17Clis, 1sATo3, root, SHePrua CBA3H NocweqHero HeliTpoHa Mo- 
pagka 7 —8 Mos. B saypax uNais, i2Mgia, isAlia, 15P 16, 16518, 17Clig, 1sAT 30 
7{Ba BHEWHAX HeEHTPOHA CBA3AHbI B Napy, HM VIA paspbiBa ee HYKHAa OMNOJ- 
HUTeJIbHad 9Heprua (+), 4TO NOATBepxKaeTCA BeNHYHHOH ZHEprHuu CBA3H 
HeHTpoOHa B STHX AQpax, paBHow 11—13 Msp. Koppensuua BHelwmHHxX mpo- 
TOHa WM HeHTpoHa, HaXOJAMIMXCA B OMMHAKOBbIX SHEPreTHYeCCKUX COCTOAHUMAX, 


HaOmopaetcs B y,Nazi, isAlis, 1sPis, 17Cliz, 19X33, aHeprua cBa3H TocmeaqHero 
HYKJIOHA B 9THX AApax mopasyKka 11 —12 Mos. B a-yacrwuHoro imma aAmpax 
roNeto, 12Mgid, waSiiz, 1Sisy 1sATis HW ooCazy HaGmOZaioTCA YeTBepHBIe Koppe- 
JIAIMM HeEHTPOHOB HM MPOTOHOB B COCTOAHHAX C OJMHAKOBbIMA KBaHTOBbIMA 
YHCJIAMH S, Mm, SHeEPrHA CBA3H NOCeAHerO HEHTPOHAa B HUX NopsyKa 15 — 17 Mop. 

M3 v3ylo%xKeHHOrO BBIWe BUZHO, YTO LaHHble MO SHepruH CBA3H NocseL- 
HerO He€HTpoHa B ApaX MOATBeEpKAalOT Hal BbIBOALI O HaAJHUMH B JerKux 
ApaxX MlapHbIX H YeTBEPHbIX KOppeALMH. 

TakuM o06pa30M, HeKOTOpble 3aKOHOMePpHOCTH B OG6aCTH JIerKUX sep, 
MOHATHbI€ C TOUKM 3peHHA o&-YaCTHYHOH MOJeH Apa, B HaCcTOAMel pa6oTe 
OObACHEHBI B PaMKax OG6oNOYeYHOM MOJeNM NyTeM yyeTa YeTBepHbIX Koppe- 
JAIL. 

Ilpv NoaBneHun u36bITKa YMCA HelTPOHOB Ha YHCJIOM MpOTOHOB BeIMUHHAa 
SpPeKTHBHOPO B3aMMOJelCTBHA M@XKLy NapaMu JOJMKHAa CHJIbHO YMeHbILATbCA 
MO cpaBHeHuio c J(s, m; s’; m’) B (1), OTHOCAINelcA K ClyYato CTporolt H30TONH- 
yeCKOH HMHBapHanTHocTu. M3pecTHO, 4TO OCHOBHOM BKWJaq B J(s, m; s’, m’) 
HaeT Pe€3OHAHCHOe B3aMMOeHCTBHE HYKJIOHOB C OJMHAKOBLIMM 9HeEPrHAMM; pH 
NOABJICHHH H3ObITKa 4HCNa HeHTPOHOB Ha YHCIOM MPOTOHOB STOT pe30HaHC 
CHJIbHO pasMOeTCA, UTO MOBeeT K PESKOMY OCMAaOJIEHMIO B3AaMMOJeliCTBHA MEXKLY 
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mapamu. Jlanee oOpa30BaHve YeTBepHbIX -KOppesAUMA pu UusObITKe “NCHA 
HeMTPOHOB Haj YHCJIOM MPOTOHOB CTaHOBHTCH 9HEPreTHYeCKH HEBbITONHbIM H3-3a 
pa3sqBuraHHA NoBepxHocTeli Pepmu Aa HeliTpoHOB uM NpoTOHOB. O6e 3TH mpH- 
YHHbI MIPHBOAAT K pe3KOMY HCUCSHOBEHHIO G-YaCTHUHIX CBOKCTB y azep c A >40, 
rye y Bcex cTaOnbublx agep N >Z. 

B s3aks1oueHHe BbIpakaio ruy6okyto OnarogapHoctb H. H. Boromwo6osy 
3a TIOCTOAHHDIM MHTepec K paOoTe HM WeHHbie 3aMeyaHHA, a TakxKe B.C. JKe- 
JIenoBy 3a HHTepecHble OOcyxKeHHaA. 


O6beMHHeHHbIt HHCTUTYT Tloctynuso 
ANCPHbIX HCCIETOBaHHH 12 XI 1959 


s 


WHTHPOBAHHAS JIMATEPATYPA 


2B. by bea ese bedlnd aX a pub OBB jC 000.8 bE By hol O,.30, eo 
(960) 20H. A. Boro2w6 os, MEBANE POA re By  1WOs As Ite pKOBHHKOB, 
JAH, 117, 788 (1957). ® H. H. Boroaw6os, JAH, 119, 244 (1958). 45 Be li Cio: 
10BbeB, KITA, 35, 823 (1958); Nucl. Phys., 9, 655 (1959). 5H. H. Boroaw6 0B, 
Yen. u3. nayK, 67, 549 (1959) Faecal Conosees, DKST®, 36, 1869 (1959). 
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Jloxxagn Axagemun nayx CCCP 
1960. Tom 131, NM 2 


PHSHKA 


B.M. ®PHAKUH 


HEKOTOPbIE 3®MEKTbI, HABJIIOQWAEMBIE MPH HCCJIEROBAHHH 
JIOMUHECHEHUMH 3JIEKTPETOB H3 ZnS 


(II pedcmaenreno akademuxom A. B. Ilyonuxocoim 20 XI 1959) 


B page mpeauectayroulux padot (',”) Oblio NOKa3aHO, YTO JIA COpas0BaHHA 
TEMHOBOM MOMAPH3aLHH B BIEKTPOJIOMHHECILEHTHOM Ce€PHHCTOM WWMHKe CyLlecT- 
BeHHa JIOKaIM3alla JJIEKTPOHOB Ha HavMeHee FvlyOoKUX YpOBHAX IpHJIMNaHHA, 
Tora Kak (oTOSeKTpeTHOe cocTosHve B ZNS XapakTepu3yeTcA NOKaMsallNek 
3JIEKTPpOHOB Ha HavOoslee rutyOoKUX ypOBHAX, B YACTHOCTH YPOBHAX aKTHBa- 
Topa. C sTol TOoUKM 3peHHA B paOoTe (”)paccMaTpHuBaJICA BOIIpoc O WenoApH- 
3alluu (oToseKTpeToB u3 ZnS mog elicTBHeM NepeMeHHOTO SJIeKTpHyecKoro 
OVIA. 

IIpu vuccreqoBaHHu 3Ie€KTPeTOB V3 9JIEKTPOJIOMMHeCWeHTHOrTO ZnS Hamu 
HaOofasicA pA sddekTOB, KauveCTBeHHOe ONHCaHHe KOTOPHIX MpPHBOAMTCA 
HwKe. OKCMe€PpHMeHTb! Npov3spoqusucb c ZnS, aKTHBHPOBaHHbIM MeJIbIO 
B COOTBETCTBHH C MeTOAHKOH, cofzepxallelica B pa6oTe (*). OQnekTpostomu- 
Hoop JMcheprupoBaJicA B CIUPTOBOM pacTBOpPe MOJIMBUHMIOYTHpaA B BeCo- 
BoH mponopunu 10: 1. [lomukpucTtanauyeckne ciOoH MpuroToBANHCb NyTeM 
HaHeCeHHA SMYJIbCHH Ha NOJTYMpoBoAAMee cTeKJIO HH Oymary. Ilonspn3auua 
MOJYYCHHBIX CJIO€B MPOV3BOAMaCh B MJIOCKOM KOHJ@HCaTOPe B CHJIbHbIX JJIeK- 
TpwyecKux Nomax. Mexyy caoem ZnS wu ofHOH u3 OOKsaOK KOHJeHCaTOpa 
NpOKJMaybIBasIcA COM AMIeKTpHKa (reTHHaKc) TosMMHO Mopsyka 1 mM. 
B mpollecce NOJIApH3allun SeKTPOJOMHHOopa MMeJIH MeCTO pa3psay B NOpax 
reTHHakca MU afcOpOluA HOHOB Ha MOBepXHOCTb 2/eKTposoMUHOdopa. B uac- 
TOAMeH paodoTe Mbl He CTAaBHJIN CceOe 3afavel pa3seuTb 3scbdeKTHI, OOycJIOBJeH- 
Hble BHYTPeHHeH MONApHsallueH COA SJeKTPOIOMMHOdopa (reTeposaps) 
WM ajicopOlvel HOHOB H3 pa3spAMHOTO MpOMexKyTKa Ha NOBEPXHOCTb QJIeKTpeTa 
(romo3apsijl). Secb BaxKHO JIMIb MOMYepKHYTb, YTO HaOmOMaBlIvecs sdhd@exThl, 
IIPHHUMNHaIbHO OOYCJIOBJICHbI HaJIHuHeM y deKTpeToB u3 ZnS 6oubllloro 
romosap aja. 

1. Hamu na6sr0fasioch HHTeEHCHBHOe CBeyeHHe 2JIeKTpeToB u3 ZnS nog Jelict- 
BHe€M MOCTOAHHOTO SJIeKTpHYecKoro Nowa. MHTeHCHBHOCTb 9TOFO CBeYCHHA 3Ha- 
YMTeJIbHO TIpeBbilliaia MHTe€HCHBHOCTb CBeYeHHA He3apsDKeHHbIX csoeB ZnS 
MOQ MeCHCTBHeEM MOCTOAHHOPO SJIeKTPHYeCKOrO HOA TOM %Ke HallpA%*KeHHOCTH. 
VHTeHCHBHOCTb CBeYeHHA SJeKTpeTOB us ZnS 3aBucela OT HalpaBeHuA pH- 
JIOXKeHHOLO Nowa. MHTeHCHBHOCTD H JWIHTeJIbHOCTb CBCUCHUA Obi HavOo/bIUMMU 
B TOM CJly¥ae, KOrAa HallpaBJeHHe MpuJIORKeHHOFO K SJIEKTPeTY NOMA GbIIO Mpo- 
THBONOJIOKHO HallpaBJIeHHIO NOMA BO BpeMA NoApusaluu ZnS. Hanpsaxeu- 
HOCTbh MOIA, IpHKasbIBaeMoro K S/IeKTpeTy H HeOOXOLMMAaA AIA NowyaeHuA 
HOcTaTOUHO HHTeCHCHBHOTO CBeYeHHA, MOrla ObITb MHOTO MeHbIe HallpsAxKeH- 
HOCTH NOJIA, HCMOJIb30BaHHOFO pH NosApusanun. Bo Bcex culyyanx Ha6wO1aB- 
WleecA CBeYeHHe SJIeKTpeTa ObWIO 3eJIeHbIM. C yBeJIHYeHHeM IVIOTHOCTH FOMO3a- 
pala IEKTpeTa HHTCHCHBHOCTb CBeYeHHA yBeMUNBadtacb. Haim na6molenua 
MOKAa3aJIM, YTO [VIMTeJIbHOCTb CBEYCHHA MOMKET COCTABJATb HECKOJIbKO CeKYHJ. 
IIpH NOBTOPHOM BKJIOUeHHH NOAA BHOBb BOSHUKaeT CBeYeHHe SJIeKTpeTa, KOTO- 
poe OKa3bIBaeTCA 3HAUHTeIbHO OCAaONeHHBIM. Ilocne HecKOJIbKUX BKJIOUeHHH 
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Nod CBeyeHHe OOpasila nponagaet. Habmogenve storo sdbdekta Opiio yZo6HO 
MpOWSBOAHTb WYTeM CO38aHHA Ha MOBePpXHOCTH IeKTpeTa “3 ZnS cKpsitoro 
auekTpootorpaduyeckoro H3s06paxenua. Ja atoro coh ZnS nomapusoBavics 
B MIJIOCKOM KOHJeHCaTope, Nocwle Yero NpOHsBOAMNOCb ero OOyUeHHeE ysbTpa- 
@uosleToM Yepes Kakoli-mu60 Auano3suTHB. B pesyubTaTe Takoro 9KCIOHMpOBa- 
HUA OOJYYCHHbIe YUAaCTKU BeKTPeTa paspAKacb, a HeECOMyYeHHbIe COXpaHA- 
JIM MepBOHavaJIbHbIH saps. TlopropHoe mpusoxweHMe MOJIA K CJIOIO BbI3bIBAIIO 
MHTEHCHBHOE CBeYeHHe CTO 3apPAXKEHHBIX YYACTKOB, B pesyJIbTaTe Yero CKpHITOe 
alekTpootorpaduyeckoe u3s00paxenve cTaHOBHJIOcb BuLuMbIM. IlockompKy 
asleKTpeTHOe cocTosHHe B ZnS sBseTcaA ycToiwunBbM (7), HaOmOeHHe CKpbITOrO 
H3800paxKeHHA MOXKHO ObIVIO MPOU3BOLNTb Yepe3 HECKOJIbKO JICCATKOB 4aCOB 
mocie ero oOpasopanus. Ilo-Buyqumomy, onvcaHHElit sddexT HemocpezcTBeHHO 
CBA3aH C ABJICHHeM, paHee HaOmonaBlumen VW. H. Opnoppm u VU. 9. Jiamu- 
YeBbIM H MO3QHeEe HEKOTOPbIMM APyrHMH aBTOPpaMM HU 3aksOUaBIIMMCA B TOM, 
4TO XaApaKTep CBEYEHHA HEKOTOPBIX IJIEKTPOJIOMMHOOpoB Nox pelicTBNeM 29uIe- 
KTPHYeCKUX MMNYJIbCOB 3aBHCHT OT YacTOTHI HX ToBTopenua (*~*). B onpirax 
HW. A. JIamuuesa un H.H. Opnopanonspusayua ZnS nog pelicrpuem sueKTpu- 
YeCKMX HMIMyJIbCOB Oblvia, MO-BHJMMOMYy, HeycTOWyuBOH, TaK Kak pu Mepuo- 
aX NOBTOPeCHHA MMMYJIbCOB, MpesBbiliaiomnx 10 cek., O6Hapy2xXeHHoe MU AB- 
JIeHve yxKe He HaOwOsasocb. 

2. Hamu Oblio O6HapyKeHO, YTO JeKTPeTHOe COCTOAHHE B HCCJIEMOBAHHbIX 
oOpasllax SJIEKTPOJIOMHHECHEHTHOTO CepHHCTOFO WHHKa IIpHBOAUT K YCHJIeEHHIO 
ux (psryopecienunH. Ha6mofenue stToro addekta O6pii0 YROOHO NpoMsBoqHTb 
MeTOJOM, ONMCaHHbIM BbIile. B 3eKTPeTHOM CJI0e CO3LaBaJOCb CKPbITOe BJIEKTPO- 
dororpatuyeckoe H300pamkenne, Nocsie vero SeKTpeT OOy4asICA PTYTHO-KBap- 
IeBOH JaMMOH Yepe3s CBeETOMHVDTP, BbIZeJIAIONLMM pTyYTHYIO WHHMIO A=313 Mu. 
B MomeHT o6syueHua SueKTpeTa (OHO MpoH3BOAMIOCh Yepes oTOsaTBOp) Ha 
e€fO paBHOMepHO (slyopecliMpylouleH NOBepXHOCTH HaOJIOJaacb APKas BCIbIL- 
Ka (3emeHoe cBeyeHHe) YYACTKOB CJIOA, COXPAHNBUIMX NOMApHsalluIO, B Pe3YuJIb- 
TaTe vero CKPbITOe BIeKTPOdoTorpaduyeckoe H30OpaxkeHHe CTAHOBHJIOCh BULH- 
mbIM. B oTuMune OT Mpesbiyulero scdiekta, BU3yasIbHOoe HaOmOMeHHe STON Kap- 
THHbI MOXKET TPOH3BOAHTbCA B TeYeHHE BeECbMa KOPOTKOTO BpeMeHH (WOH ce- 
KYHJbI), Tocye vero KapTHHa HcuesaeT Ha COLIEM Cone *slyopeclleHTHOTO CBe- 
yeHua. OnucaHHbili acdcdekT 630K NO cBoeMy XapakTepy K addexty Jlectpuo 
(‘), KoTOpbiii HaOmOMasICA WA BIEKTPOMOMUHHOOPOB B WHallasoHe PeHTTeHOB- 
ckoro u3qyyeHua. Jia Hac BaxKHO ObIJIO YCTaHOBUTb, ITO aHaJIOrHUHbIlt 9cp- 
(beKT HMeeT MecTo Tipu BOsOyxKAeHUH ZnS ybTpapuoreTOBLIM H3JIYYeHHeM 1 UTO 
06a 3TH atpcbeKTa, HECOMHEHHO, OOYCJIOBJIEHbI 9JIEKTPeCTHBIM COCTOAHHeM B ZnS. 

3. IIpu uceneqopanuu 9eKTpeToB u3 ZnS Hamu HaOMOJaJcA elle OLN 9p- 
@eKkT, ABIAIOUIMHCA CcBOeOOpa3sHbIM aHaJIOrOM TepMOJNOMHHecHeHIMH. Berio 
oOHapyxKeHO, TO HarpeBaHHe SJIeEKTpeTa MPHBOAUNT K erO HHTCHCHBHOM JIOMH- 
HeclleHivH (3eeHoe cBeyeHHe), IpHyeM MO Mepe AeNOJApH3salHH JeKTPeTa 
cBeyeHve ocuadeBaeT. J WHTeIbHOCTb HM MHTCHCHBHOCTb CBCYCHHA 3aBHCAT OT 
TeMMepaTypbI H CKOPOCTH ee H3MCHCHHA B Mpollecce JenosApusaluu IeKTpeTa. 
Kak 4 B JBYX MpesbIyIUux clyyadx, HaOMoJeHHe 2TOrO adekTa Opii0 yoOHo 
IIPOU3BOLUTb WyTeM CO3{aHuA B IJIeKTpeTe CKPbITOrO 3eKTpodoTorpaduyeckoro 
v3s0Opaxenua. IIpu momelleHun clo” B HarpeTbiit TePMOCTAT CKPbITOe w300pa- 
XKeHHE CTAHOBMJIOCb BUJMMBIM BCJIeICTBHe HHTCHCHBHOM JOMHHeCILEHILMM yuactT- 
KOB CJIOA, COXPaHHBUIMX MOJAPM3allHt1o. 

’ Bee vwa6molapliveca HaMH WH MepeuncJIeHHble Bbillle speKTH! OOyCMOBJEHbI 
HaJIM4veM B TepMosueKTpeTe “3 ZNS JOCTaTOUHO CHJIbHOrO BHYTPeHHerO Noss. 
Ham mpenctaBaaetca, ITO JIA UX OObACHEHHA MOXHO ObIIO Obl TIpuBJIeIb CXeMy, 
mpeqioxenny1o ©. ©. BombKeHIUTeHHOM JIA MHTeplpeTalH ABJIEHHM SJIeEKTPO- 
juomuHecuenunn (*). Cormacno sto cxeme (puc. 1) mp HanoxwKenuu Toma Ha 
KPHCTAaJIJ MPOUCXOAMT HaKJIOH 30HbI MPOBOAMMOCTH, B pe3ysbTaTe Yero SJIeKT- 
POH, JOKaIH30BaHHbIM Ha OTHOCHTECJIbHO rutyOOKOM ypoBHe akTuBaTopa I, 
MOxKeT, Ovlaroflapa TyHHembHOMy 9sekry, MepeitH B SOHY MPOBOAMMOCTH 
(nepexoy /) u pexom6unuposaT® C AbIPKOH Ha ypoBHe akTuBaTopa. IIpunoxenne 
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K KpHCcTasy NepeMeHHOrO TOJIA MpHBOAMT K «Ka¥aHHIo» 3OHbI MpOBOAHMOCTH, 
HEIIPePbIBHOH PeKOMOMHAILMM SJIEKTPOHOB MpOBOAHMOCTH C bIPKaMH Ha YPOB- 
HAX AKTHBATOPA, B pe3YyJIbTATe Vero NPOHCXOUT HENPePbIBHOE J/JICKTPOJIOMHHEC- 
IleHTHOe CBeueHHe KpucTasa. B anekTpete 13 ZNS uMeeT MeCTO HepaBHOMep Hoe 
IpOCTpaHCTBeHHOe paciipesesieHHe MbIPOK HM IICKTPOHOB, JIOKaIM3OBaHHBIX Ha 
HEKOTOPEIX YPOBHAX MpHMnanusa J], rayOuHa KOTOPbIX MOMKET OBITh pasJIHaHa. 
Hauuuve B 3uIeKTpeTe BHYTpeHHero MOJIA, OOyCJIOBJIEHHOrO HepaBHOMePHbIM 
pacnipeleJieHHeM JbIPOK H JIOKaJIM3OBaHHbIX 9JIEKTPOHOB, NPpHBOAMT K HakJIOHY 
3OHbI MpoBoyHMocTH. Ecim ypoBHH NpwsiMnaHHa 
I], Ha KOTOPbIX JIOKaJIM30BaHbl IJIEKTPOHbI, OOyC- 
JOBIMBAaIOWIMe MOApHsal\uio, ocTaTouHO rviy6o- 
KH HM BCJIEICTBHe STOO BEPOATHOCTb TYHHEJIbHOFO 
mepexofa 4 Masia, TO 9SJIeEKTpeTHOe COCTOAHHE B 
KPHCTaJiJie MOXKeT COXPaHATbCA HeOlpeseJieHHO 
youro ("pH STOM MpemmosaraeTcx, YTO BepOsT- 
HOCTbIO TeNJIOBOrO Mepexoya 3 Takxe MOXKHO Iipe- 
Puc.l. K tyHHebHOMy MexXa- HeOpeub). OueBugHO, 4TO paspylIMTb 93JeKTperT- 
HHW3My JeNOUApHsallHH SJeKT- Hoe cOCTOAHHe TIpH STHX YCJIOBHAX MORKHO 
petos u3 ZnS TOJIbKO J,ByMA cnocoOamH. IlepBpii cnoco6 cocTouT 
B HaJIOMKeHHH Ha IIEKTPeT SJIEKTPHYeCKOrO MNOVJIA, 
BbI3bIBalOlWerO MONOJIHHTeEJIbHbIN HAaKJIOH 3OHbI 
mpopogumocTH. B pesyJibTaTe STOrO BO3paCcTaeT BeEPOATHOCTb TYHHEJIbHOTO 
Mepexofa 4 2JIeKTPOHOB, JIOKaIM30BaHHbIX Ha YPOBHAX mpHsnnanns //, B 
30HY MpOBOAMMOCTH, OTKyJa STH SJIEKTPOHb] PCEKOMOMHHPYIOCT C AbIPKAaMH Ha 
ypOBHAX akTuBaTopa /, 4TO compoBoxwaeTCA CBeYeHHEM JJIeKTpeTa. Ira cxe- 
Ma OOBACHHeT, B YACTHOCTH, MOoYeMy 3aMeTHAH VJIOMHHECIEHWMA 9JIeKTpeTa 
MpOWCXOAUT Mp HaJIOKeHHH Ha Hero TOJIA, HallpA2XeHHOCTb KOTOPOrO BO MHO- 
rO pa3 MeHbllle HallpAXKeHHOCTH MOJIA, HCNOMb30BaHHOTO TIpH O6pa3s0BaHHu 
aueKTpeta. Bropo cloco6 jenouspu3aluu 3JIeKTpeTa COCTOHT B HCHOb30- 
BaHHH Mepexofa 3, KOTOpBIH MpovCXOAHT Mpu cooOMleHHH J1OKaJIMZ30BaHHOMY 
3JIEKTPOHY ONOJIHUTeIbHOM SHEP. OTa JONMOMHHTebHAaA QHEPrHA MOMKeT 
6bITh coOoOMleHa 3JIEKTPOHY Kak 3a CUeT OOJIYYEHHA QJIeKTPeTa, Tak HM 3a CyueT 
ero HarpeBaHud. B NepBom culyyae MbI HaOwOaem ycusieHve dsryopectenwun, 
a BO BTOPOM — JIKOMHHeCIeHIWIO MpH HarpeBaHHuH 9JekTpeta. Ha nat 
BSrJIAR, NocMeqHee ABJIeHHe NpescTaBsiaeT OcOObIM MHTepec, TaK Kak. OyzyaH 
aHaJIOrOM TePMOJHOMHHECIeHILMH, MO3BOJIACT OJHOBPeMeHHO UCCJIeLOBaTb KpH- 
Bble Te€PMOBbICBEYHBaHHA HW JeMOMApHsallMH WIA COOTBETCTBYIOULerO KpHc- 
TaJa. 

BaxkHOo MOJYePpKHYTb Tak*Ke H TO OOCTOATEJbCTBO, UTO OOHAPyXKeHHbIe 3p- 
(PEKTLI NOSBOJIAIOT OCYIeCTBUTb BH3yaH3allMI0 CKPbITOrO JeKTpodoTorpadu- 
yuecKOro H300pax%KeHHA Oe3 NPHMeCHEHHA MPOABUTeIeH, HCMOMb3YeMbIX OOINHO B 
alekTpodotorpadun. B HacTosllee BpeMA MpOBOMUTCH JeTaIbHoe KOsMUeCT- 
BeHHOe HCCJIeOBaHHe NMePe4HCJIEHHbIX BbIlle 3deKTOoB. 

AsTop MpHHocuT riyOokyio 6ylarofapHocTb akay. A. B. Ily6uuxopy u 
M1. C. )Kesynesy 3a BHUMaHHe K STOM paOoTe, a Takxe H.H. Opsosy, mo6e3Ho 
ipeocTaBuBIeMy HaM OOpasllbl AKTHBUPOBaHHOTO IeKTPOJOMMHOMopa. 


Vuctuty?t kpuctannorpadun Iloctynuio 
Axkalemuu Hayk CCCP 18 XI 1959 


UMTHPOBAHHAA JINTEPATYPA 


1B. M. @pugAKun, JAH, 129, Ne4 (1959). "BS MoT o0'O@ was ole Hookeas 
uly K € eB, HW. H.Opaos, B.M. ®puxKkun, Ons. TRepz. Tena, 1960 B neuyatu) 
WH. H Opwos, Hse. AH CCCP,\ cep. tna., 21, Ne 5; 731 (1957), 4 4. Heo p- 


aos, WM. A, Jiamuues, Tp. H.-v. wncr. Mun. pagno-texu. mpom., 9, 27—34 (1957): 
Ontuka H cneKTpockonus, 7, 3, 398 (1959). ® A.M. Bouu-Bpy rie q, Ontuka 4 Ae 
ckonua, 6, A 256 (1959); ° O. H. Kasauxun, ©. M. Ilexepman, JI. M. [e- 
TOWHHA, OntTuka u cnekTpockonua, 7, 6, 776 (1959). 7 G. i 

150. 4. 447 (1eeGh p ( ) Dre stint au. Zs: *Phiyse 
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Hoxknage Akanemun nayr CCCP 
1960. Tom 131, Ni 2 


TEOPH3HKA 


Ujnen-koppecnongzenr AH CCCP E. H. BJIMHOBA 


PHAPOAMHAMHYECKHH MPOrHO3 CPEXHHX MECAUHbIX 
AHOMAJIMA TEMIEPATYP JIS) CEBEPHOTO NOJIYLIAPHA 3EMJIM 
C HCNOJIBSOBAHHEM JAHHbIX MEK] YHAPOJHOrO 
PFEO®H3SHYUECKOLO FOXA 


B 1950 r. aptopom Obiia paspa6oTaHa MeTOMKa jOIrocpouHoro MmporHo3a 
aHOMaJIMH TeMllepaTyp Ha OCHOBe peleHHA CHCTeMbI ypaBHeHH THApOAMHAMUKH 
MH TePMOAMHaMHKH. OTA MeTOJMKAa HCIBITLIBAaIaCb B OMepaTMBHbIX yCJIOBHAX 
BIIJIOTb JO KOHILa 1957 r. (cmM., Hanpumep, (*)). IIpu stom ucnbiraHHu HadaJIbHble 
WaHHble, BXOJALIMe B CHCTeMy NporHosa, Opasucb MO OrpaHHyeHHO TeppuTo- 
PHH, Ciioco6 npescTaBJIeHHA HavaJIbHbIX NoOJIeH MeTeOPpOJIOrHyeCKUX 3JIEMeCHTOB 
OblJI HETOUeH, CAMH MPOFHOSbI COCTABJIAJIUCb HU OMCHMBAIHCb JIMIIb JIA ywacTH 
TeppHTOpHH ceBepHoro NowyWwapua Seman. MexyzyHapogzubli reodusnueckuit 
TO NO3BOJHJ paclIMpHTb NocTaHoBky 3anaun. BnepBple MOABUJIaCb BOSMOXKHOCTb 
HCHOJIb3OBaHHA B ONepaTHBHbIX YCJIOBHAX JOCTATOUHO NMOMHbIX (c TOUKH spe- 
HMA WwlaHeTapHOro MacliTaOa) adpoulorMyecKkux HaOsmofenuh. Tak, B uacTHOCTH, 
BbISCHHaCb BO3MOKHOCTh THAPOAMHAMMYeCKOFO MporHo3a aHOMaJIN Temrepa- 
Typ JIA BCero ceBepHoro NoJywapun. Teopua HW HeKOTOpbIe pesyJIbTaTbI ee 
fIPHMeHeEHHA B CBeTe HCHOJIb30BaHHA WaHHElIxX MexyyHapogHoro reodu3snyeckoro 
rofla W3JlarafoTCA B HacTOAWeH cTaTbe. 

§ 1. IIpeqnonaraetca, uTo ZBHxKeHHA aTMOCepbI OM3KH K YHCTO 30HAJIb- 
HOMy BpalteHuio. IlocmeqHee XapakTepH3yeTCA HHeKCOM WHpKyJAWMM a (yr- 
JOBaA CKOPOCTh ABMXKeCHHA BO3SLYXa MO OTHOWEeHMIO K Semuie) H Mepenayqom Tem- 
llepaTyp Mexky Mosrocom 4 SKBaTopoom (',”). Pacuer BeweTcA WIA OMHOTO Nosy- 
apa Semsu; Mp ITOM MpHOMW2KeHHO IIPHHMMaeTCA HeMPOHHKHOBeHMe Macc 
BO3AyYXa Yepes SKBATOP (Pa3MbITOCTb MoOvleli MeTeOPOJOrH4eCKHX SJeMeHTOB y 
9KBaTopa). TemmepatTypy Bo3qyxa T mpefcTaBisem B Buge T = T + T’ + T". 
3yecb T — 30HambHad TemMepatypa (NomyuaroulaicA myTem ocpeqHeHuA Ho 
Kpyry Wiupotn); 7’— cpeqHAA KJMMaTHYeCKaA HeE3OHAIbHaA YaCTb (KBa3HCTAa- 
IHOHapHas AIA Mepuofa npornosa); 7”— HesoHaJIbHad HecTallMOHapHad YacTb — 
«aHOMaJIMA» Temlepatypbl. Hata 3aqaua 3aksouaeTcaA B OTBICKaHuN 7”. JIna 
9TOrO HaM OyJeT CJIYKUTb ypaBHeHHe MIpHToKa Tema. 

IIpunumaem 3emsio 3a cbepy paguyca d,, armMociepHble JBHXKeCHHA OMNHCHI- 
BaeM B CHCTeme cibepuyeckux KOopAuHaT 9 (JoMONHeHHe WupoTl), \ (omrota 
MecTa) u 2 (BbICOTa Hay ypoBHeM Mops). CocTaBIs10l[Me CKOpOCTH BeTpa M10 OCAM 
6 uw } 0603HaYdMM COOTBETCTBEHHO Yepe3 Vp H Ua. YpaBHeHHe MPHTOKa Tela JIMHe- 
apH3MpyeM MO OTHOWeHHIO K YHCTO 3OHAIbHOH WUPKYy JANN. ITO 3HayHT, 4YTO 
KOHBCKTMBHbIe€ WWIeHbI STOO ypaBHeHHuA 


ta + toe (1) 
a,sin® dA | a,d0 
MbI Tipej[cTaBJIseM B Bue 
Uy OT? Up OT 
Fat OP RON LU ads OO. 2 
ajsind OA | a 00’ (2) 


" 


re v,— OcpeqHeHHad 110 KPpyry WIMPOTbI CKOPOCTb Uj, Ups — HeCTaMoHap- 
Had He3OHasIbHaA YaCTb (MepHAMOHAMbHOH CKOPOCTH. Met NpHHuMaeM Jlajiee 
Vv, =aa,sin8, T=T,+Msin’9 (3) 
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(a u M—noctTosuuple). Tora ypaBHeHve MpvToKa Tella TIpHOsIM2KeHHO 
MOXKeT ObITb HallucaHO B BHIe 


Ot Ov sin. «| RY ~ () 5) 
Tied amecaeersecsne 7 32 (® a) © 
pee Sa are (Gt ee ae y 
Syecb t= =G; ¢— Bpema, A = 5 5 (sin® 5) + saraari® uk” — xoatp- - 


(PHUMeHTHI TypOyJeHTHOH TeMMepaTyPpONPOBOAHOCTH COOTBETCTBEHHO TIO Bep- 
THKaJIM WH MO POpHsoHuTaJH. 

YpaBuenue (4) yunTbIBaeT BTOpxKeHHe Tela WH XOONa BAOb MepHfa- 
HOB, @J,BEKIMIO OCHOBHBIM 3alafHO-BOCTOUHBIM TOTOKaM, CrJiaxKHBaHHe aHO- 
Maul TemlepaTyp 3a CueT TOpH30HTaJIbHOrO MepemMewIMBaHuA HM TpaHcPop- 
MallHI0 110 BepTHKaJIH. 

IIpwMem B KatecTBe U, B (4) SHaYeHHH MepHAMOHAMbHOH CKOpOCTH Ha 
cpeyHeM ypoBHe aTmocdbepb, re MOXKeT ObITh BBefeHa (PyHKUMA TOKAa Taka‘, 
4TO 


Lee MG 
Uy ea eR 
IIpu 9TOM 
een 
8 djsin® OA 


(~” — necTalMoHapHas He3OHaJIbHaA wacTb 4). 
Pynukuua > yOBMeTBOpAeT ypaBHeHHIO TepeHoca BUXpA 


dAY | 4 ee. aw a) CCL eer, 
at "a sind 08 OA orn 06 / | | ada 


Otcioja, mocie suHeapH3allHu 0 OTHOIWeHHIO K TOTOKY (3), NowyuHM 
TH p” 
OA” OA” Oy” 


STO ypaBHeHHe pelaeTcHd He3aBucumo oT (4). Pemenue aa >” B cayyae 
MOCTOAHHOTO % MOXKeT ObITh IipescTaBseHo B Buse pana (*) 


o" = >) Di (Di cos (md + on't) + Dr” sin (mh +-<o7't)] Pr’ (cos8), (6) 
i=! m=! 
rye 
3 
git ae —am (n—m HeveTHEIe). (7) 


V3 dopmyamp (6) cuenyet, uro Dr; u D,” spamotca Kos punvertamu 
paslOKeHHA NO WapOBbIM (byHKUMAM HatasbHOoro Nona ’”. Jaa onpenenenus 


m "m 
Dn “ Dp MO%KHO HCHOb30BaATb YpaBHeHHe, CBASbIBAaIOWLee 3HAYeHHA BLICOT H 
u300apnyecKkoH noBepxHocTH 600 M6 u dbyHKuMIO TOKAa: 


4 OV, i Ov, \2 dv, \2 ; 
Ws | cos + a Ad — 20 sin 6S? — (=) zeae) eS — Ulm U2 = gAH. 
(8) 
JImHeapu3upyx ypaBuenne (8), nomyuuM 
e | aa ay" a g u" 
cos 8Ad sin 9 oo le Lal NO i ie (9) 


roe H" (8, 4, t)— HecTaunonapHan HesoHanbHas yacTb oT H. 


YpaBuenve (9) cnpaBesMBo fd st06oro MoMeHTa Bpemenu. Ecam mpen- 
cTaBluTb (f"),_) B Bue paya 


H" (8, 4, 0) = >) >} (Al cos mh + A” sin md) P™ (cos 8) (10): 
n=1 m=1 
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\Y 
prec gs 
= ~ 


aE 


ING 


\ 
a 


NOE AR ne 
9 r "tad 


0,080+-0,002—cpemuee 3HaueHne c NoNpaBKOl Ha rOMOBOH XO) 


\V | 


78°C, a/e 


Puc. 3. [I[peqckasanuple CpeqHHe MeCAUHbIC AHOMAIMH HC3OHAILHBIX TEMMepaTyp IA 


qujpaps 1959 r. (M 


Puc. 4. Cpequue Mecaunble anoMasIuH Temmepatyp. AuBapb 1959 r. 


° 
v1 


HW MpWwHATS u3 (6) (”’);—-9, TO H3 (9) MONyunTcA (cM. (°)) 


nm (n+ 2)(n+m-+1) m (n—m)(n—1) _ g 
Dra (n + 1) (2n + 3) + Dre “Gn — yn 2(a + 0) 


Ae (11) 


Pexyppestuaa dopmyna (11) nosBonser mociefoBaTeibHo ompeyemuTh D7 
yepes A; (aHanoru4HO ompe- 
“jeasotes D," uepes A;,”), 

Takum o6pa3om, U5» BXO- 
yatee B (4), MOXHO CUNTATb 
M3BeCTHOH (byHKunelt oT 8, h 
u t, CCIM TOJIbKO H3BeCTHO Ha- 
yambHoe none H Ana cpefHe- 
TO ypoOBHA aTMOocdepel. 

§ 2. Samaya cpoyqutTca K 
onpeyeneHHio t 43 (4) npH u3- 
| BeECTHOM U,. B KayecTBe Kpae- 
| BBIX YyCJIOBHH NO Zz MTpHun- 
Maem (KpOMe OrpaHHueHHO- 
CTH Ip Z—> oo) ycnosue Ter- 
goporo 6aslaHca y Seman 


‘U Ot aye ‘G OT ects s” Puce. 1. IIpencka3anHHpie cpequne MeCauHBIe aHOMa= 
see 9; tae et he JIMH H@30H@JIbHBIX TemMnepaTyp fA niomu 1958 r. 
(M = 31°C, a/w=0,030 — cpegnee sHauenne) 
upu z=0, (12) 


Tae ” — kosuynexT TypOyJIeHTHOH TelOMpOBOLHOCTH BO3Lyxa MO BepTH- 
Kayiu; ” u cos §t* — cooTBeTcTBeHHO KOSpPHUNeHT TypOyeHTHOM TenOMpo- 
BOJHOCTH HM aHOMAJIMA Temtie- 
paTypbl NOACTHJarollel moBep x- 
HocTH; S” — BeiHYHHa, CBA3aH- 
Ha C OTKJIOHEHHEM OT HOPMbIi 
IpuToka Tema oT Conna; 
wu — WapaMeTp, XapakTepu3yto- 
DIMM U3y4eHHe NoAcTHaroulen 
noBepxuocTu. [lorok Tema Ha 
victlapeHue YUHTbIBaeTCH KOC- 
BeHHO (Yepe3 H3MeHeHHE KOa(p- 
(pumHeHta 2’), 
J\iA 3aMbIKaHHA 3aauH MBI 
3allMleM elle ypaBHeHHe 


ot* « O%* 
Ont k Oz 


(13) 
Puc. 2. Cpemuue Mecaunble aHomMasMM Temrepatyp. + 7 
Deven tape (k” — koaciuunenT Temmepa 


TYPOMPOBOAHOCTH NMOACTHVIAaIO- 
uel MopepxHocTuv). Pemenue ypaBHeHua (13) OyyzemM uckaTb pH ycJOBHAX: 


ecco 1 Oy eat Oe t OrpaHHyeHoO Np z2—> —oo, (14) 


Ha nepspiii Baris, MO2KeT OKa3aTbCA CYUICCTBEHHBIM JIA MporHo3a 3Ha- 
yeHue HatambHoro noua t. Ho u3-3a TypOyJIeHTHOH Juccunayun BAMAHHe Ha- 
YaJIbHOrO t yKE Yepe3 HECKOMbKO [Heli NepecTaeT CKa3bIBaTbCA (3aTyxaeT). 
Hanporus, Bce HOBbIe BTOpKeHHA Tena WIM xXOOJa NO MepHAnany (OnH- 
CbIBAeMbIe WICHOM, CoepxKauluM v, B (4)) OyAyT MpovcxOANTb Ha MpoTsxe- 
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HUM BCero Hepwofa mpornosa. Mbt 6yeM MCcKaTb «yCTaHOBHBIMMHCA PexuM», 


CUvTad, UTO HavasIbHble 3HaUeHMA t yKe 3aTyXIM*. Does 8. 
CooTBercTpytolllee pelleHwe HMeeT BUA (MbI MpuHumaem NW, d*, k’, k’, R", pp 


MOCTOAHHBIMH ) 


<= dy Dem (2) cos (md + ot) + 1m (z) sin (md + oft] P% (cos 8), 
n=1 m=1 (15) 


v= >) Dye (2) cos (md + ot) + 23m (z) sin (md + o”t)] P® (cos 8), 


n=1 m=1 


mpuyuem mo (4), (6), (12), (13) u (14) ( 
cm 4 jgm = 2H) exp \- (Tee i 2 2|\ an (DP + iD;”), (16) 
0 fi 


oe eee ype 
cm 4 igtm = 20 kote st |, (17) 


~ uw * , e - 
ate Cale ip ee qm = hy Bere ye 
9 

§ 3. PWopmysp (15) roxaTcH 2A NporHo3a aHOMasIMH TeMnepaTyp Ha JIto- 
6oli BbICOTe Z M JA mO6oro MoMeHTa BpeMeHH ¢. Mbt ucnbITaIM MX Ha MIpo- 
rHO3aX CpeHHX MeCAYHbIX 3HAYe€HHH aHOMaJIMH TemMMlepaTyp Ha ypOBHe Mops 
jWwia Bcero ceBepHoro nomyuapuHa Semsv. OTH NporHosbl WaloTcA B Onepa- 
THUBHBIX YyCJIOBHAX, HauMHaad c maa 1958 r., B MuctuTyte mpukjalHon 
reopusnka AH CCCP. Mcxogupie jaHHble OTCTOAT KaxpI pas Ha 40 gHel 
OT Hayasla TOrO MeCaAlla, Is KOTOporo MpefcKa3biBaloTcA aHoMmaJHH. Koap- 
cbunventnt Dr u D,” onpesenstotca mo dopmynam (11) np mnomoum 
A”, Av": nocnemuwe HaxomATca U3 pa3slo2xKeHHA B papi (10) HayambHBIx 3Haye- 
HWM BbICOT NOBepxHocTH 600 M6 ya ceBepHoro NomywapuaA (n< 36, m< 18). 

Oco6eHHO THLaTeJIbHO JOJKHbI ObITb BhIOpaHbl NapaMeTppl a u M. Bee 
IIpOrHoO3bl MbI CTPOWJIH C YYeTOM TOJbKO rofoBporo xoya a u M, npwHumas 
WIA KaxKJOrO MpOrHoO3a CNelHaJIbHbIM OOpa3oM crsiaxKeHHble cpeyzHue 70-7HeB- 
HbI€ 3HaYeHHA STHX NapameTpos. OctTabuble MapaMeTpbl 3agaun (k’, k”, d’, 
dM, R*, pw) ObWIM B3ATbI OMHHMM HW TEMH 2Ke JA BCeX MeCHIeB ropa. 


IIpumepbl MporHo30B NpuBefeHb! Ha puc. | (mporHo3 Ha MioMb 1958 r.) 
M Ha puc. 3 (MporHo3 Ha aHBapb 1959 r.). Ha puc. 2 u 4 anbl coorsert- 
cTByloulMe tbakTHYeCKHe aHOMaMM Temuepatyp (*). M30nnHuu OTPHaTebHBIX 
aHOMaJIHH OOO3HaYeHbI NYHKTMPHbIMH JIMHHAMH Ha pyc. 1, 2 u CHHYMM JMHMAMH 
Ha puc. 3, 4. 

AjleKBaTHO JIM NpecTaBaeTCA MepHMOHAaJIbHBIt mepenoc Tena c no- 
MOLbIO OHOFO JIMIb NapamMetpa M B HalieH HHeHHONM Moyenu? KocBeHHbIM 
NOJIOXKUTeJIbHbIM OTBETOM Ha STOT BONPOC ABMACTCH ONPaBAbIBaeMOCTb Ipo- 
rHOSOB 10 aMIINTye WH NO 3Haky (MOApoOuble AaHHbIe Oy AyT ony6MKOBaHBI 
OTesbHO) | 


rye 


MuctTutTyT npukiaqHon reou3sHKu Tloctynusio 
Axkajlemun HaykK CCCP 19 XII 1959 


UHTHPOBAHHAA JIMUTEPATYPA 
1E. H. Banuosa, JAH, 39, Ne7 (1943). 2 E.N. Blinova, Tellus, 9, Ne 4, 
(1957). §C. A. Mamxosuy, A. M. Xetthen, Tp. Llentpanby. wHct. npornosos, 
B. 60 (1957). * Mereoponoruueckuit Giomerenb, Llentpaabu. uuct. mpornosos, MIT, wionb 
1958 r., aHBapb 1959 r. 


* «YCTaHOBUBLIHHCA pexKHM» Obl BBELeH ABTOPOM NpH pelweHHH STO! sagaun B 1950 r., pe- 
IN€HHE Cpa3y %KE CTaO MPHMCHATECA B OMepaTHBHBIX yCNOBNAX. T]o3xKe Obia MpeANpHHATA MO- 
MbITKa BKJIOUNTb B PaCCMOTPeHHe BAMAHHE HavasbHEIX Temmepatyp (E. M. Jlo6ppmumas (2). 
OxgHako yueT STOO BAMAHHA HE YYW KauecTBa NporHosa. 
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Toruagn Akayemuu nayx CCCP 
1960. Tom 131, Ne 2 


TEO®H3HKA 


E. B. MACKOBCKAS-®ECEHKOBA 
HEKOTOPbIE JAHHDbIE,O MOJIAPH3AWMMW CBETA ATMOC®EPONM 


(ITpedcmasaeno axademuxom B. I. Pecenkosom 3 XIT 1959) 


Agtop MpoBogud HaOJIOJeHHA APKOCTH UM NOMApMsaluH sACHOrO HeOa BAOUIb 
aJlbMyKaHTapatTa CovHila Ha ropHolt oOcepBatopun Acrpodbusvyeckoro wucTu- 
tyta AH KasCCP B oxpecruocrax Anma-Artp (A = 1450 m) B aprycte 1956 r., 
B AKceHrepCKOM COBXO3€ B OKpeCcTHOC- of t 
| tax Asma-Atp (2 = 500 m) B nioHe — fe x 
woe 1957 r. u 8 JIuBuiickol mycrine 4 

ErunercKkoro paitona OAP (h = 200m) | ee | 

B OKTAOpe — HosOpe 1957 r. Ha6moge- | tame 

HMA MpOBOAHIMCb Ip NOMOUIN BH3yaJIb-  q Me 
Horo (oTOMeTpa c >*eJITHIM wWoTToB- 4 

cKuM (busbTpom (?). a 

Jia onpeqereHua NOWApUusallun NpH- 0 — 

MeHAVICA are BAT See , AIL ue LO ERLE RS 
3akJOUAaIOULMHCA B TOM, UTO APKOCTb 

viccylelyeMOoH TOUKH HeOa U3MepsAeTcA Pee pp NE es 
yepe3 MoApOouA pu Tpex ero Movio- 0,685 7 cost 
YKCHHAX, OTCTOAMHX [pyr OT Apyra Ha 

60°. Tloqo6HbIm cnocoOoM MOXHO ObIIO ONpeeJIATH CTeMeHb NOMTAPH3allun u 
OPHeHTHPOBKYy IJIOCKOCTH NOApHsalHu. CreneHb nomApu3sanuu P(%) onpere- 
NAIacbh MO dopmyvie 


2.V By (Bi — Bz) Bz (By — Bs) = Bs (Ba— Bi) (1) 


FAAS) = By, + By + Bs 


rie B,, B,, Bs—sapkocta HaOmoxaemol TOoUKN HeOa MpH Tpex ykKa3aHHbix 
MOJOKEHHAX MOMAPON A. | 

Kak H3BeCTHO, CTeMeHb MOAPH3alluH B UHCTOH cyxoH aTmocdepe Pa(), 
corsacHo Pesero, BpipaxkaerTca cyleqyioulumM oOpasom (6e3 yyeTa aHHs0TponHu 
MOJIeKy J): 


sin? & 
ee 1+ cos? ° (2) 

Tye 3 — yroul pacceAHHA. ; 
Oxka3asl0cb, 4TO B HEKOTOPbIe HH B PpeaJIbHOH aTMOCepe BJINAHME adPO30- 
Jeli Ha cPeneHb nosapusanuu P(9) cKa3aJl0Cb TOJIbKO B HEKOTOPOM MOHMKeHHH 
Pp, (9) B OMHOM HM TOM Ke OTHOWEHHUN AIA BCeX YIVJIOB pacceAHHA %. Takum 


O6pa30M, JIA STHX Heli 
P (9) = kPr(%), (3) 


re & — MaKCHMaJIbHad CTemeHb MOApHsallu Ha aslbMyKaHTapate CouHta 
(qua 3 = 90°). 

Tloqo6Hat mponopmMoHabHOCTb He 3aBHCHT OT MpospayHocTH aTmocdepHl. 
B ogunx calyuaax 3apucumoctb P(%) or > BbIparkaeTCA OCTaTOUHO TOUHO ypaB- 
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HeHHem (3) qaxke MPH OYeHb MOXoH NpospayHocTH aTmocdepbl, B JIpyrux *xe 
cayyaax H Mp Oosbilol npospayHocTH NoxoOHasA 3aBHCHMOCTb HeCKOJIbKO 
oTmuuaerca oT TO, KOTOpad ONHCbIBaeTCA STHM BbIparkeHveMm. B KayecTBe IpH- 
Mepa IIpHBeyeHbI JBa pucyHKa, Korga HaOwOLaemad CTelleHb NOJIApPH3alluu 
JOBOIbHO XOPOLIO YAOBMETBOPAeTCA BHIPaxKenvem (3). OTH PHCyHKU OTHOCATCA 


7 a 
60 


|. 
QQ 


140 160" 


2 40 ~=6©<60 ~«=6—80) «00S «120 
sin?) 
Puc. 3. a— HaOmogenua; 6 — 0,742 T+ cose 


K HAM c Ooubuolt (puc. 1) uv Mavloit (puc. 2) mpospauHocTbio aTmocdepsl. Kpome 
TOrO, IIpHBeeH elle puc. 3, re KpuBaA pacnipesesenuan P(Y) ormuuaeTca, XOTA 
H HeMHOFO, OT TOM, KOTOpad JaeTCA BbIpaxKeHvem (3), HECMOTPA Ha OoMbIllyI0 
MpospayHOcTh aTmocdepbl, a AMeHHO OKASbIBaeTCA Oovsee NOMOroH. Ha Bcex Tpex 
pHcyHKax TouKH a@ — 3Ha4ueHua P(%), MomyaeHHble H3 HaOuOLeHHU, 6 — BbI- 

YHCJICHHbIe 3 BbIpakeHusa (3). MHomn- 


Ta6auna 1 Telb k 43 STOO BbIPaxXeHHA PaBeH CO- 

a ae are OTBeTCTBeHHO 0,685; 0,325 u 0,742. 
9 Toukn pue. | nowyyeHbt u3 HaOvito- 
P (9) menu 6 VIII 1956 r. go nomwyaHa Ha 


ropHol o6cepBaTopuu NpH Kosppulnen- 
20 u 160°} 0,043 | 0,044 | 0,044 Te Mpospaynoctn p= 0,88. KpuBax 
40 u an De Hoes Le ABJIACTCA CpeqHel M3 JBYX, Olpesesen- 
5 ° « 5 » 1 = 
Bais ce 0° Att 0416 048 HBIX OHA Bevel 3a [pyro Mpu senuT 
80 u 100° | 07645 | 0’646 | 0’64¢  HEIX PaccTOAHMAX comHUa 2 = 69—58". 
90° 07685 | 0.685 | 0.685 Touku puc. 2 orHocatea K 16 VIII 
1956 r. Jo nowyaqHA (ropHas C6cepBaTo- 
pus), korga p = 0,57; HaOmofanacb cubHad CyXasd JbIMKa, HeOO ObisIO 6en- 
HO-OleqHO-rosyOoe. KpuBad TakxKe ABsIAeTCA CpefHeli U3 ABYX, ONpesevIeHHBIX 
ofHa BCE, 3a Apyroi upu z= 54—50°. 
Touxku puc. 3 nosyyeHbi u3 HaOmoyzeHult 10 XI 1957 r. no novwyiqHA B Erunte 
mpH p = 0,88, z = 80—73°. B stu Tpu 2HA He6o Opto Geso61auHEIM. IIpu yuere 


aHH3OTPONHM MOvJIeKy 10 Ka6anny dbopmysa Penes (2) 3amensetca Bpipaxe- 
HHeM 


sin? 
— a) 1+ cos? 9+ a sino’ (4) 
rye @ — daktop Aenonapusaunu. Jaa posayxa a = 0,0415 uu, cormacuo u3- 
MepeHuaM Je Boxyvepa, a = 0,0310. 

Kak yka3biBaslocb Bblllle, HaOmoyenua 6 VIII nar snauenua P (8), KOTO- 
Pble WOBOJIbHO XOpOWlO YOBJeTBOpHOT BbIpaxeHuto (3), rae R=O0,685 u 
Pr(%) BbluncnAmuch 10 dopmyue (2). Ecau BMecto Pp (9) mOJcTaBUTb BeH- 
WHHbI Pr_c (9) us dopMyut (4), To BbIpaxenne (3) Takxe OyZeT AOBOMbHO 
XOPOIlO YROBNETBOPATECA. ITO MOATBepxKaeTcA Ta6s. 1, B KOTOPOTi lipHBe- 
AcCHbI sHaveHua P (9), BEIYHCNeHHbIe M3 BbIpaxKenua (3) AIA Tpex cayuaes: 
1) a=0, P (3) = 0,685 Pr (9); 2) a=0,031, P (9) = 0,729 Pc (9); 3) a= 
= 0,0415, P (3) = 0,745 Pr_c (9). 

Ha ocuopaHuu HaOmofenu ApKocTH He6a BOND aJIbMyKaHTapata Counua 
MIpH Tpex yKa3aHHbIX BbIINe MOMOKCHUAX NOMAPOKa MOXKHO ObIIO onpesje- 
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Pr—e (3) = (1 


AMTb PacCCesHHbIN CBETOBOH NOTOK py. (9) Aa pasHbIx yrsoB paccennun D (1) 
WU pasfesINTb ero Ha [Be YaCTH, MMEHHO: B eCTeECTBEHHbIX slyyax pw’ (9) MW nomA- 
PH30BaHHbIX Jyyax pw” (0). CooTHomenne MexK]yY STHMH JByMA PpacCe€AHHbIMH 
MOTOKaMH C H3MCHEHHEM pospayHocTH aTMocdepbI Tak2Ke MenseTca. Ha puc. 4 
H300pa2KeHa 3aBHCuMOCTD pL’ (9) uw” (9) Ana & = 90° or KoadibunMeHTa Npospay- 


0020 


Puc. 4. J/— pp’; 2—p” 


HocTH p. BuyHo, uTo c yBeuMYeHHeM MyTHOCTH aTMocdepp wp’ (90°) yBennun- 
BaeTca OpicTpee, yem w” (90°). [IpuOnusuTetbHO uMeem: pup > 0,79 p’ (90°) < 
eo (90°); pn pe 0.79 p’ (90°) = 4" (90°); np p< 079% (OO 0 

T]ofo6Hoe CcooTHOIeHHe, BEPOATHO, MO2XKHO OObACHUTb TeM, ITO adpO3sONH 
o6slafaioT MeHbIUMMH MOJAPH3YIOWIUMH CBeT CBOHCTBaMH, YeM MOJIEKYVJIbI. 
Ilostomy Mp yMeHbINeHHH MpospayHocrH aTMOCHefbl, CeqOBaTeNbHO pH 
YBeEJIMYCHHH KOJHYECTBA aIPO30NeH, PaccCeAHHbIM MOTOK B MOJAPH30BaHHbIX 
yyyax OyJeT BO3pacTaTb MejVIeHHee, YM B CCTeCTBEHHBIX syyax. Kak 
moKa3bipaeT pvc. 4, MOXKHO MPHHATb C XOPOWIHM MpHOMxKeHHeM, 4TO 
(9) Hw” (9) MEHAIOTCA JIMHEHHO C H3MCHEHHEM Npo3spayHocTH aTMocdephl. 


Tloctynuso 
ZT 1959 


WMTUPOBAHHAA JIUTEPATYPA 


1E. B.Tlacxonckan-PMecenKoBa, Mccneqopannue pacceaHHa cBeTa B 3eM- 
Hol aTmocdepe, H3q. AH CCCP, 1957. 2B. T. ®ecenxkos, Actp. mypu., 12, No4 


(1935). 3 DeVaucouleurs, Ann. de phys., 6, 213 (1951). 
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Jloxxagn Akagemunu nayk CCCP 
1960. Tom 131, Ne 2 


TEXHHYECKAA PH3HKA 


Cc. C. KABAJIKHHA u JI. ©. BEPEDJAPHH 4 
PEHTTEHOrPA®HYUECKOE HMCCJIEMOBAHHE JIMHEMHOM 
C)KUMAEMOCTH FPA®HTA MPH JABJIEHHH JO 16000 xKI/cm? 


(II pedcmasaeno axademukom [. B. Kypdromoeoim 4 XI 1959) 


ANM30Tponua KpUuCTasMYecKOH CTPyKTypbl TpapuTa OOycOBIMBaeT aHH- 
3OTPONHIO ero KOaGPHIHeHTOB TepMMYeCKOrO PaClIMpeHHA H C2KMMA@CMOCTH B 
HallpaBJICHHAX, MapasJebHbIX WM TMepMeHAMKYJAPHbIX TeKCarOHaJIbHOH OCH, 
YTO MO2%KHO OOHAPyXUTb MPH UCCIeOBaHHH BJIMAHHA aBJeHHA HW Temmlepa- 
TYDbI Ha CTpyKTypy rpacbuta MeTOJOM peHTreHoBcKOH Audpakuun. Tak, Henp- 
cou HW Puuelt (*) Halim, 4TO 
KOIPPHUHeHT TepMHYecKOoro 
paciuwupenua rpadutTa BOJIb 


,  TekcaroHasIbHOH OCH %) = 


i We 
ere NpHOJIM3HTeIbHO B 
30 pa3 npeBocxoxuT m0 Be- 


JMUHHe  COOTBETCTBYIOWIHH 
1 oa 


aoe 
B TlepMeHuKyJApHOM Ha- 
papenuv. Punet (7) npu 
MNOMOULM pa3spadoTaHHOH HM 
TeOpHH TeMIOBOTO paciuMpe- 
HHA TeKCaroHaJIbHbIX KPH- 
CTaJIJIOB + YyCTaHOBMJI CBA3b 
); H &, C TeMJIO€CMKOCTHIO Cy H YNPYrHMH NOCTOAHHbIMM rpaduTa, a TakxKe 


KOS(PPUUMeHT %, = 


Puc. 1. Pentrenosckas KaMepa BbICOKOTO JaBJIeHHA 


1 Oc c 
OWeHH cxKuMaeMocTH ky = ape (napa IeIbHO rekcaroHaJIbHOli ocu) HR, = 
lle 


= yy (epleHAuKyJApHO TeKCarOHaJIbHOU OCH). 

Hactosujan pa6oTa npeacraBsaet co- 
Oo MpxAMoe ompemeneHue Rk) uckyCCTBeH- 
HOrO CIe€KTpasbHO YHCTOTO YH IWeHJIOHCKO- 
ro rpapuTa MeTOLOM peHTreHOBCKOH 
qudpakuvwH pH BbICOKOM jaBJIeHHH, 
mo 16000 xI/cm?. 

Hccnefopanue UcKyccTBeHHOrO rpa- 
(uTa MpoBoqusocb B  peHTreHOBCKOH 
KaMepe BBbICOKOrO JlaBJIeHHA, lpesicTas- 
JIGHHOH Ha pHc. 1. Kamepa cocTouT ue 
cocyya BbIcoKoro jlaBieHun J, Kacce- 
Th 2 uw (blanna 3, Ha KOTOPOM OHH 
ykpemsatoTca BMecte. Ha puc. 2 cxe- 
MaTHYecKH pefcTaBJleHO ycTpolicTBo 
cocyjla BbICOKoro flaBueHua. Kopnyc co- 
cyga J usrotosmen “3 cram 4)XHMOA. Puc. 2, Cxema cocyya BbICOKOre JaBeHuA 
Mecnenyemplii oOpasel, 2 HaxOMTCA B Kaname OepuIMeBOrO KOHyCca 3, OT- 
BepcTue Kanata 0,4—0,5 MM, CBepxy saKpbITO cTrasbHOH mpo6Koli 4. [ps- 
MOH Pe€HTTeHOBCKHHi JIYY BXOMMT B KaMepy uepe3 muapparmy 4, judparupo- 
BaHHDIe YH BbIXOAAT vepes Uleb 6. Yeuswe, cosqapaemoe Ha mpecce, ne- 
PedaeTCs CTabHbIM NOPWHeM 7 Yepes GepuMeBbIi KOHyC 2%KUAKOcTH 8. Mecue- 
AyeMbld oOOpasel, HaxXOJHTCA MOA Bo3melicrBuem AaBIeHHA, TepewaBaemoro 
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K cmamee C..C. Ka6aakunxott u JI. ©. Bepewaeuna, cmp. : 800 


© &2QnR 


Puc. 3. Uernipe cHHMKa HCKyccTBeHHoro rpaduta, CHATBIe Ha OHO Menke: 
a—npH P=1 xI’/cm? (qo mpunoxenua Japnenna); 6-—npu P=15 100 xI/cm?; e—npu 
P=15700 xT/cm?; _2—npu P=1 xI/cm? (nocne cHATHA JaBNeHH a). J\na- 
MeTp Kaccetbl 114 MM, MejHOe H3nyueHHe 


K cmamee JI. C. Moposa u IO. JI. Xecuna. cmp. 3806 


or REY eRe 


ee ae ee! » 
ae ghig 
or Grea | 
pada at 
Bod gl 
a ete 

: hs 3 
AD 6 
< ry 
RW Ae 
f eral 
Sea 


Puc. 4 Puc. 2 


Puc. 1. Maxpoctpyktypa TuTana, OTOAKeCHHOrO MpH 950° B TeyeHHe 5 uac.; a — B BakyyMe; 
6— Ha Bo3pyxe 
Puc. 2. MuxpoctpyktTyppl o6pa3oB nocme oTKHra B TeyeHHe 2 Yac.: a HO — MeAb, OTKUD TIpH 
750°: a — B BakyyMe, 6 — Ha BO3Ayxe; 6 KH 2 — apMKo-xKeNe30, oTKUr npn 1100°: 6— B Ba- 
KyyMe, 2— Ha Bo3qyxe; 0 um e€— THTan, oTKUr mpH 850°: d — B BakyyMe, € — Ha BOsyyxe. 
100x 


Puc. 4. MakpoctpyxkTypa cpeqneli yacrn 
o6pa3oB THTaHa: @— moce OT#KHTa Ha 


e3 


Bo3yxe, 6 — mocsle OTKHTa B BaKyyMe 


thy 


*%HAKOCTHIO, BeJHYMHY KOTOPOrO MO2%KHO M3MepHTb TPH MOMOWM MaHraHHHo- 
BOrO MaHOMeTpa 9, ykpellieHHoro Ha dueKTpoBBoge 10. Kamepa npocra B 
sKcnayatannn fo 14000—16000 xI/cm?. Onpitst noKasau, YTO BBICOKOe 
WaBsleHve B HeH COXpanAeTcaA B TeweHHe MHorux cyToK. Mcnombsyemas c Ka- 
Mepoi KaccetTa (quametp 114 nu 86 MM) nosBomser onyyaTb Ha OfHOli MIeH- 
Ke 4 CHHMKa. 
Tak, Ha puc. 3 npesctaBsenbi 4 Ta6Oauna 1 

|| CHAMKa rpaduTa, CHATHIC pH pasHbix 


|) TaBsleHHAX HaomHy nsenky. Ha pent- | % se e & 
| TeHorpaMMax MpHcyTCTBy!IOT JIMHMK S| . e % . : 
0002, u 0002,, KoTopbie wcnomD30- alee z iS & 3 
Bauch WIA ONpefesenua sHauennit i. | Sie | Sis e’ Sle 
C Tip pa3Hbix Japnenuax P. Idpdex- z 5 : is 
THBHbIM paluyc KaMepbl onpefenssca 7 , : 
(A Kaxk OM peHTreHorpaMMbI io ep- cere acne Se eee 
BoMy cHuMKy (P=1 xI’/cm?, Oo cxKa- THI Tpadut rpapur 
THA OOpasisa). 2700 | 0,6 | 0,7 9900.1 2.3 frase 
Jina MpoBepKU MOsyYeHHbIX WaH- ° 3900 | 1,15 | 1,14 104000)" 2,5 eae 
HbIX B TOM 2Ke HHTepBasie paBsenni 9000) 1,2 | 1,3 | 10300 | 2,35 | 2,4 
54100 | 1,2 il PANO) I) Bee Zot 
| MpoBezeHo NonomHUTeMbHOe MccNeMO- = Facq | 4755 | 17% | 44000 | 3°3 | 3'4 
| BaHMe HCKYCCTBeHHOTO rpaputa B- 6600] 1,5 | 1,65] 15000 | 3.2 | 3.2 
PeHTTeHOBCKOM KaMepe BbICOKOrO WaB- 7300] 1,75} 1,8 | 15100 | 3,2 | 3,2 
| meHua pyro KoncTpyKuuu (kKamepa 7490] 1,7 | 1,8 | 15700 | 3,4 | 3,3 
| No 2 7800 | 1,6 1,9 15800 | 3,6 3,0 
| Ne 2), KoTOpad McHOb30Baacb B ? 
| eS 8000 | 1,95 | 1,95 NG HOO |) Baal 3,4 
pa6ote (*). B kamepe Ne 2 mpose- = g400 | 2,0 | 2,0 i ? 
| MeHo Takxe uccmefoBaHHe wWelinoH- 8200 | 2,2 | 2,0 RSTO SSE ELIE 
| cKoro rpacbuta B HHTepBasie aBse- ae ae a pa ee a 
| 7 8) 2 ? ? ? ? 
“igs i 000 xI'/cm*. 8800 | 2,3 | 2,4 S7000/ 4.35 | 4,45 
Ta6n. 1 mnpeycTaBJeHbi 3Ha- 8850 | 2,1 | 2,4 9700 | 2,4 a 
yeuua Ac/c HckyccTBeHHOrTO MW WeH- 


_gloucKoro rpaduta AA pasHblx P, NoyyeHHble B o6eHxX KaMepax. SaBucu- 
-moctp Ac/c ot P jocTaTOuHO XOpollo MHTeplpeTHpyeTCA MHOFOWIeHOM BTO- 
pow cTeneHH: 


AC = a.10-7P —b-10-YP?, (1) 


rae Kosppunuenth a= 28, b= 45 wHalijeHb! MeTO/JOM HavMeHbIIMX KBajpa- 
Tos. SHayenua Ac/c, BbIMMC/IeHHbIe M0 cbopmyste (1), mpuBeyenbr B Ta6un. |. 


a F000 pi 75000 KI7o04? 


Puc. 4. Cnaownaa KpuBas — 3aBucuMocTp Ac/c or jaBuenus P, 

cooTBercrBylouiad ypaBHeHuio Ac/c = 28-10-7 P— 45-10! P?. 

OKcHepHMeHTAJIbHbIe TOUKM: @— WCKYCCTBEHHbIM TpapuT B Kamepe 

Ne 1, 6 —uckyccrBeHHbIii rpapuT B Kamepe Ne 2, 6 — nelnoHcKHii 
rpapuT B Kamepe Ne 2 


Sapucumoctb Ac/c ot P HM COOTBETCTBYIOUIMe 9SKCIHePHMeHTaJIbHbIe TOUKH 
mpefcTaBsieHbl Ha puc. 4. 


Tlonyuenuble aHHble MOKasbIBaloT, YTO IeHJOHCKHH M MCKYCCTBeHHBIM 
rpaHT HMewOT OfMHaKoByio C2KHMaeMOCTh Rj (QKCNepHMeHTaJIbHbIe + TOUKH 
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[lefJIOHCKOTO HM HCKYCCTBeHHOrTO rpaHTa OJHHaKOBO XOPOWO NO*KAaTCA Ha 

KpuBylo 3apucumocTu Ac/c ot P Ha puc. 4). CpaBHMBan C2KHMaeMOCTH ky = 
ice 1 dv 46 

= — ~~ = —=> ple Bpuyx*KMeHa lipeCTaBJIeHHbIe 
a7 APCHINCH). At moa ap (qaHH pul (0) allped 

B Ta6u. 2, MpHxXOqMM K BBIBOAY, YTO OObEMHAA CKHMACMOCTb rpaduta k 

OMpeeseTCAH B OCHOBHOM CKHMaeMOCTHIO kj, UTO ABMACTCH CMeMCTBMEM CJla- 


ObIX BAaHJePBaaJIbCOBbIX B3aHMOeCHCTBHH MexK]y CJIOAMH. 


VaAGaiou a Ta6auna 3 
dc 
k= oe 107, | Rk \=soe 407, P, xD /em? Rc, A Ry> A 
eS cem?/KT cm?/kKT 
! 1 1,68 1,17 
( 29,2 28,0 sn ee 
5000 27,6 26,0 us 4,68 : 
40 000 1°64 1,12 
foe ow 23,5 15 000 1'63 1'08 
15 000 hh 21.3 , 


Kpome aHHbIX 0 CxKHMaeMOCTH rpatcbHTa, HacToAee UcCeMoBaHue 103B0- 
JIA€T OLWCHHTbh BeHUHHY paguyca Bau-yep-Baanbca aToMa yruiepofa Ip BbI- 
COKOM JaBseHHH. Kak cuienyeT u3 Ta6n. 3, upp P= 15000 xl /em? Reo = 
= 1,63 A, a upt P= 1 xl /ew?* Re 1,687 

TakHM oOpa30M, oj, MeicTBHeM BbICOKOrO jlaBueHuaA Rc coKpalllaeTca B 
3HaYUWTeEJIbHO MeHbIUIeH CTeNeHH, YM COOTBETCTBYIOINMH palnyc Bau-pep-Ba- 
aJlbca aToMa Bonopoya Ry. 


VMuctutTyT @u3HKH BbICOKUX aBeHHit Tloctynuno 
Axkalemuu HayK CCCP 30 X 1959 


IMTHPOBAHHAS JIATEPATYPA 


LJ. BoNelson, D. PiiRileyysProc. Phys. Soci57,; p16, Ne 324.0477 (ie4am 
7D. P. Riley, Proc. Phys. Soc., 57, p. 6, Ne 324, 486 (1945)... 3C.C. KaOankun a, 
TIAH, 125, Ne 1 (1959). 4 P. W. Bridgman, Proc. Am. Acad. Arts and Sci., 76, Ne 1, 
1 (1945). § P. W. Bridgman, Proc. Am. Acad. Arts and Sci., 76, Ne 3, 55 (1948). 


MWoknanqn Akagemun nayx CCCP 
1960. Tom 131, NM 2 


TEXHHYECKAAH PH3HKA 


b. A. JIOBOB u A. JI. POATBYP) 


OB 9HEPFETHYECKUMX COOTHOWJEHHSAX MPH MAPTEHCHTHOM 
MPEBPAWEHHM 


(ITpedcmasaeho axademuxom I, B. Kypdtomoenm 19 X 1959) 


IIpu asospix MpeBpauleHuAX B TBePAOM COCTOAHMH CYyLeCTBEHHYIO POuIb 
WrpaloT HCKaKeHHA, COMPOBOXKMaioulve MOABJIEHHE B MATPHIle UCXOAHOK ca3bl 
yuacTKOB C HOBOM cTpykTypol. B cayuae mpespallenuii MapTeHCuTHOrO Tula 
BOSHHKaIOWHe MPH POCTe OTMEbHbIX KPHCTaJIJIOB HCKaxKCHUA MOKHO CUMTATb 
_ypyrvimu WH paccuHTHIBaTb HX C MOMOMLbIO COOTBETCTBYIOWIMX MeTONOB TeOpHu 
-ympyrocru (3). 

Jima pacueta NOI Hallps2kKeHHH HW SHepruu ucKaxKeHuH, NOMYMO 3HaHUA 
yUpyruxX CBOHMCTB CocyllecTByIOWIux a3, HeOOXOAUMbI JaHHble O pa3sMepax H 
cbopMe oOpa3ytolluxXcA KPHCTaJJIOB, Mak- 


pockonmuyeckoH jedopmMaluu mpespa- Y 

-UleHHOH oOslacTH MH XapakTepa conpsaxKe- 

HUA HOBO (basbl MH UCXOMHO MaTpHUEI. fia. sua 
Bonpoc 0 dopmMe KpHcTaJJIoB MapTeHcH- IT ZEEE io 


Ta oOcyxasica panee (1), mpuuem Opisa 
BbIOPaHa MOMeJIb, HavOO/Iee COOTBETCTBYIO- 
|mlad XapakTepy Mmpespatienua (puc. 1). 
| Avamu3y MakKpocKonuyecKoH jedopma- 
| iuH CBOGOAHOrO OT BO3,elCTBHA OKpy- 
 WKaryolllei cpesbl oObema MocBAWeH pas 
| pa6oT, BecbMa MOJIHbIli O630p KOTOPLIX 
jan B (?). OcHOBHBIe pe3yJIbTaTbI THX, PaBHbIM OOpa30M KpucTasorpadu- 
 YeCKHX, HCCeMOBAHHM CBOMATCA K CJleyIOWleMy: pH MapTeHCHTHOM TpeBpa- 
UleHHH MepecTpolKa KpucTadIM¥ecKOH pellleTKH MpOMCXOAHT MyTemM kKoonepa- 
THBHOFO, YMOPANOYeHHOFO MepeMeWeHHA ATOMOB, IIPHBOMAero K MaKPOCKOMNH- 
YeCKOMY H3MeHeHHIO OO'beMa HM COpMbI NpeTepMesBillero Mpeppalilenve yuactkKa. 
B 60bIIMHCTBe Cay4uaeB 9TA MAKpPOCKONMYeCKad edopMalluA MpeycraBsAaer 
co6ol jecdopmalluio C HHBAPHaHTHOM MJIOCKOCTbIO B CO“eTAHHH C OHOPOJHEIM 
BCeCTOPOHHUM paclIMpeHvem uM cxKaTuem (*). IIpH qehopmaliuu c MHBapHaHT- 
HOM MIOCKOCTbIO CpeMHAA, HIM raOuTyCHas, MJIOCKOCTb KPHCTaJia He HCIIbITHI- 
BaeT MOBOpOTa, MpAMble, JlexKalllMe B STOH MJIOCKOCTH, He HCKaxKajoTcs. B na- 
cTosilel paOoTte 3a pecbopMaliHio C HHBapHaHTHOM MOcKocTbio BbIOupaeTca 
qucTbIi caBur k Byouwb raOuTycHOH mMwocKocTH 2x *. 

Bompoc 0 xapakTepe cBx3H pellleTOK oOeuX thas Ha MexKasHol rpannile 
pasqela TpeOyeT JIA CBOero paspellleHHA 3HAHMA AMCOKAWMOHHOM CTPyKTypbl 
MOBepXHOCTH pa3sslesla H He MOXKeT OLITh B HACTOALee BPeMA pellleH OHOSHAHO 
(4,°). B nactosileli padote npeqnouaraetca, YTO NpHcyTcTBHe Ha MOBepXHOCTH 
pasfqela ceTKkH AucroKaunit (°) mosBosIeT MpeHeOpeyb UCKax%KeHHAMM BHYTPH 
MapTeHcuTHOrO KpucTasua. [Ipu sToM cuuTaeTcA, YTO yMpyrHe CHJIbI, TelcTByt0- 
uve CO CTOPOHbI AesbopMupoBaHHOH MaTpHIbl Ha KPHCTaJJI MapTeHCcHTa, ypaB- 
HOBeLIMBaIOTCA Ha Mexpa3sHOH panne pa3yesla CHJlaMH MOBepXHOCTHOrO 
HaTAKeHHA. 


Puc. 1 


* Paccmorpenne Somee oOuero Bua RepopMauuu Cc HHBapHaHTHOH MJIOCKOCTbIO, a HMEHHO 
CJIBUTa COBMECTHO C OMHOOCHEIM PaCcTAKCHHEM WIM CKATHEA, HOPMAbHBIM K TaOHTYCHOH MmOC- 
KOCTH, H€ IIpHBOAUT K KaveCTBCHHOMY H3MCHECHHIO H31araeMbIX HH2KC OCHOBHBIX MOMO*KeHHI. 
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Yka3aHuble JONyUeHHA B KaKOM-TO Mepe OTPaxkKaloTCA Ha KOJIMYCCTBEHHBIX 
pesyJIbTaTax pacueTa, OJHaKO, NOCKOJIbKy HacToAsMar pa6oTa cTaBuT cBoel 
UeIbIO YCTAHOBJIeCHHe HeKOTOPEIX OOMIMX 3aKOHOMepHOCTeH, OHH MOryT ObITb | 
npuustst. Ilo stam 2xe cooOpaxkeHvAM JIA yMpoulenua pacueta OyeM peHe- : 
OperaTb aHu30Tponuelt ympyrux CBOHCTB MaTepHaJa. 

HanpsKenHoe cocTOaHve M S9HeprusA yIpyrvx WCKaxKeHui, BOSHUKaioulMe 
IIpH OOpa3soBaHHM M30JIMPOBaHHOTO KPHCTaJIa MapTeHCHTa, C yYeTOM CfeJaH- 
HBIX JOMyWeHHH, MOryT ObITb paCCUHTAaHbI MyTeM pelWeHHA MIOCKOH 3aauH 
TeOPHU YIPyrocrTu AIA OONacTH, JexKallleH BHE IJVIMNTHYeCKOTO OTBEPCTHA, HA 
Kpato KOTOPOrO 3aj,aHbl CMelLeHHA: 


Ui SRY RGRY Che tay, (1) 


re x HM Y—KOOPHHaTbl TOUKH KOHTypa OTBePCTHA, UW H UV — KOMIIOHCHTHI 
CMeleHuA B HalpaBJleHHu oceli x M y COOTBETCTBeEHHO, k —cjBur, % — Mapa- 
MeTP J\WlaTallW, PaBHBIi NOJIOBHHe OTHOCHTeJbHOrO M3MeHeHHA OObeMa IPH 
ripeppammeHun. C NoMOUlbIO MeTOLOB TeOopuuH (yHKUMH KOMMseKCHOrO Mepe- 
Me€HHOFO MOXKHO PaCCUHTaTb YebHYy!O S9HEPrHio YpPyruxX MCKaxKeHHH, KOTO- 
pad onpefesaeTcAd COOTHOLIEHHEM 


remot eee a 


rye »—MOsyab cABura, x = 3— 4v (v— Koadpuuuent Ilyaccona), a u b— 
6oublat WM Maslaxn MOyOCH 9JJIVJIMIICa, ABJIAIOWeErOocA NMOMepeyHbIM CeueHHeM 
MapTeHCHTHOTO KpHcTaJva. 

Vismenenve CBOOOJHOH SHEPrHH CHCTeMbl pH oOOpa30BaHHH B Hel Kore- 
peHTHOTO C MaTPHUel KpuCcTada MapTeHcuTa OyyeT (pacueT BefeTcA Ha e7H- 
HUY JWIMHbI KPHCTaJsIa B HallpaBJieHHu OCH Z): 


AF = — (AF or — C) ab + Aa*® + Bb? + os, (3) 
rye AF) — u3MeHeHHe «XHMHYeCKOM) 9HEPruy MpH Mepexofe eHHUUbI O6beMa 
cTapoH (a3bl B HOBYIO MOfMCuKalHIO, o — NOBePXHOCTHOe HaTsAKeHHe*, 


A=m(1+—-)5. B=m(1+—)=$", C=m(I—+)ot, nozepx- 


27 ee 
DAN. 
Se =—s Sat NG 2 

HOCTh KpHcTasa s = 4a \ V! (1 - ) sin p do. 

0 

M3 ycnoBua MMHHMyMa 9HeprMM WcKaxKeHHH pH JaHHOM OObeMe KDpHC- 

TaJljla MO?KHO NOJYUMTb COOTHOIMeHHe pasMepos, OTBeYatolee HanGosee 3HEp- 
reTH¥eCKH BbIFTOMHOH ero dopMe: 


2 (E(t) 28a) i 
1 Es--3) 


b b 
3necb K (—) H E (-) — snauntayeckne HuTerpaspt |-ro wu 2-ro poma. 


M3 ananu3a cooTHomeHua (4) cueqyeT, uTo nO Mepe pocTa kpHcTasa 
(bopMa ero MeHseTCH B HallpaBseHuH yMeCHbUIeHHA OTHOMeHHA b/a. OqHaKo 
9Ta BeJIMYHHa YMeHbINaeTCA He OecipefebHO, a CTpeMHTCH K HeKOTOPpOMy 


38HaAYeCHHIO 
cS ob V een V onaeac 
a /apex Baar R2+ q@ ~ (5) 


* B MpHHATOH nocTaHoBKe 3anauH MOBEPXHOCTHOE HaTs2KeHHE NOJKHO 3aBHCeTbh OT Pop- 
MbI KPHCTaJIa H W3M€HATBCA OT TOUKH K TOUKe. OpHako 9 npuOmmKeHHOrO paccmorT Bie 
SHEPreTHYECKUX COOTHOWEHHH OCTATOUHO ero XapakTepH30BaTb HeKOTOpOH cpeHel ea 
HOH, MpeHeOperasd ykKa3aHHbIM BBILIe OOCTOATEbCTBOM. 
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IIpu a<R (6/@)npen~ a/k. Ha puc. 2 mpeactapieHa 3aBHCHMOCTb OTHO- 
menud ocelH b/a, oTBeyatollero MHHHMYMY 9HeprHW UCKaxKeHHH, OT BeJIMUH- 
Hbl KPHCTaJJla, XapaKTepH3yemolt Ge3spasmMepHbIM KomMueKcoM / = aA/2c, npH 
(0/@)npex = 1/10 (KpuBae @) 4 (6/a)npen = ig (KpuBan 6). Tlocnequad BemmunHa 
oTBeuaeT 3HaveHHAM MapamMetTpos «= 0,01 u k =0,18, Koroppie xapakTepHbl 
WIA ClmaBOB Ha OCHOBe 2KesIe3a. 


G2 G G6 G8 (0 {2 {8 (6 18 oe 


go o—_— 


| Puce, 2 Pus. 3 


| B cayuae ec MaTalMOHHble H3MeHeHHA oTCyTCTB) OT (% = 0), B mpo- 
}mecce pocTa KPHCTaJlJla BbINOJIHACTCA COOTHOWIeHHE 


bP = Corist, 


|T. €. COXPaHAeCTCA NOCTOAHHOM KPHBH3HA 2IJIHMNTHYeCKON MOBepXHOCTH KpHc- 
Talula y ero pacTylleH KpOMKH. 

PaccmoTpeHve H3MeHeHHA CBOOOAHOM SHEPrHH pH KorepeHTHOM poctTe 
|Kpuctania moKa3bIBaeT, 4TO pocT KpucTaiia OyfeT TepMo,HHaMuyeCKH BbI- 


|TOJeH TOJIbKO TIpH ycOBHH: 


AF, >p(i+ eV +a +p (1) ot. (6) 


 B mporupyom cyayyae 3Heprua UCKaKeHHH, BO3HUKAIOWIMX IPH pocTe Kpuc- 
|TaJla, MIPeBbIllaeT BLIMTpbI «xHMMYecKOl» sHeprun AF) u IpH yBemuuenuu 
pa3sMepoB KpHCTasia CBOOOAHaA SHEP CHCTeEMbI B WeJIOM BospactaeT (puc. 3). 
Tlockonpxy sesmuuuHa AF) mpvOnHu3uTeJbHO MpOnopl\MoHabHa lepeoxsax- 
| eHw10, yKa3aHHoe COOTHOINeCHHe MOXKeT CJYKUTb JIA OWeCHKH BeJIMYHHDI 
|rucTepesuca lIpH MapTeHCHTHOM mpeBpamjeHuu. /LiA 2xese30-yrmepomucTblx 
(cnmaBoB AF ox, OKa3biBaeTCA paBHbIM ~ 400 KaJI/MOJIb, YTO OM3KO K 3Ha- 
YeHHAM, OObIUHO MOMyUaeMbIM IPH CONOCTaBJeHHH TeMIepaTyp, COOTBeTCTBY- 
roux AF, =O, c eHCTBHTeIbHO HaOJOJaeMbIMH Ha OMbITe TeMiMepaTypaMu 


|Hayayla MapTeHCHTHOrO TpeBpalleHusA (’). 


VuctutTyT MeTamopeqenHa M (PH3HKH MeTAaJVJIOB Tloctynusio 
LlentpambHoro Hay4HO-HCCIeMOBaTeIbCKOTO 15 X 1959 
HHCTHTYTa YepHOK MeTaJlyprun 


ILMTHPOBAHHAA JIMTEPATYPA 


15. A. iw 6opn, A. JI. Pou t6y pa, AH, 120, No 5, 1011 (1958). * B.A. Bil- 
by, J. W. Christian, The Mechanism of Phase Transformation in Metals, London, 
moo p. 121, 8J.S. Bowles, J. K. Mac kenzie, Acta Met., 2, 138, 224 (1954). 
44 J.D. Eshelb y, Proc. Roy. Soc., 241, Ne 1226, 3/6) (19bMe ol Kea tt im ani, 
Acta Met., 7, Ne 3, (1959). ® F.C. Frank, Netap Mets, 1G) Non lion (19538) alee) Kearunt. 
man, M. Cohen, Progress of Metal Physics, 7, N. Y., 1958. 
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Jloxnann Axkagemun nayrx CCCP 
1960. Tom 131, Ne 2 


TEXHHYECKAA ®PHSHKA 


JI. C. MOPO3 u W. J. XECHH 
OB AHOMAJIbHOM POCTE 3EPEH METAJIWJIOB B BAKYYME 
(IT pedcmaeneno axademuxom T. B. Kypdtmoceim 20 X 1959) 


1 Bapeeune. B unactrosmee ppema Bce Oomee wIMpoKoe pacimpoctpa- 
HeHHe Mosyyaer TepMuyecKant OOpaOoTKa MeTaJIJIOB B BakyyMe. B mpotecce 
HCCIELOBaHHA OCOOeCHHOCTeH MOBELeHHA MeTaJVJIOB IIpH BbICOKHX TemMepaTy pax 
B BaKYYMe aBTOpaMH OpiIo OOHapy2xKeHO HOBoe ABJeHHe — Oosee OpIcTpHI pocT 
3epeH MO CpaBHeHHIO C POCTOM 3epeH TIpH OTKHTe B BOSAYWIHOK aTMocdepe. 
Bnepspie 3To ABJIeHHe Oplvlo OOHApY2KeHO Np HCCeMoBaHHU BJIMAHMA era3za- 
IMM THTaHa Ha ero MexaHnyeckHe cBolcTBa ('). [locule BakyyMHoro oT«xKHrAa 
JecbopMupoBaHHOro THTaHa pu TemMepaTypax Bpre 800° B Bakyyme | -10~* MM 
pt. CT. ObwIo OOHApyxKeHO, UTO B OOpaslax, OTOKKCHHBIX B BAKYYME, BeJIMUHHA 
3epHa 3HaUHTeIbHO Oovlbule, YeM B OOpasiiax, Npowlemuiux Takylo *%e Tep- 
MHYeCKY!1O OOpaboTKy B BO3Ayxe (puc. 1, cm. BKMeHKy K cTp. 300). B cBa3H 
C 9THM ObIO MpeANPHHATO CMellMadbHoe MCCJIeEAOBAHHe BJIHAHHA BakyyMHOrO 
OTKULA Pa3JIMYHbIX MeTaJJIOB Ha pOCcT 3epeH. 

2,.MeToAuKa DpoBpeheHua padoTu. II]pu mposesenuu uc- 
Ce€XOBaHHA OBWIM HCMOJIb30BaHbI CJeLyOulWue MaTepHaJIbl: TEXHHYCCKH UHCTHI 
THTaH, apMKO-2Kele30, Meqb MapKH Ml. TutaH u apMKo-2%Kele30 NOABepraJINCb 
KOBKe B TeMMepaTYpHOM UHTepBasie 850—600°, mocze 4uero OTKUTaJIMCh Ha 
BOSLYXe pu Temmepatype 650° B TeyeHve 2 uac. Medb mocie xoJo,HOH mpo- 
KaTKH OTKHrasiacb mpH 450°. Yka3aHHple pexKUMbI epopMallHu Hu OTKUTA 
oOecneuMBaJIH MOJIYYeHHE MeJIKOSEPHUCTOH CTpYKTYpbI (BeIMYNHAa 3epHa Moce 
oTKHTa CocTaBJsAsIa 30—50 pw). OTroxxKeHHbIe OOpa3iibl BCeX MeTaJIJIOB CeYUCHHEM 
12 x 12 MM noyBepraiucb MexaHMyecKoH OOpaOoTKe, Nocse uero paspesaIHCcb 
NomowiaM (No AiMHe); OHA NoJOBuHAa Kaxkoro oOpa3sia MosBeprasacb oOpa- 
OoTKe B BakyyMe, BTopadt — oOpaOoTKe Ha Bo3fyxe B OODIMHBIX HarpeBaTedb- 
HbIxX Neyax. TemmepaTypa TepMuyecKkol o6paOoTKHN B BaKYYMe HM Ha BOSIy- 
X€ KOHTPOJMpoBaslacbh C TOUHOCTHIO + 3°. Innder nocne Tepmuyeckoli o6pa- 
OOTKH HS3PoTaBJIHBaJIMCb CO CTOPOHBI «pe3a», T. €. Mocue oO6paboToK B Baky- 
yMe HM Ha BO3yxe MpocMaTpHBaJlocb MpakTHYeCKH OHO UH TO Ke MeCTO O6- 
pasila. 

3. PesyMbTaTH HCCNEMOBAHHA WH UX OOCYRMenme 
Ha puc. 2 (cM. BkKseHky K cTp. 300) npegctaBenbt MuKpopotorpapuu o6pa3- 
MOB MoCe BaKYYMHOro OTKUra WH OTKUTA Ha BOSAYXe WIA weme3a, Mequ UH 
THTAaHa. 

Bo Bcex HCC/IeOBaHHBIX MeTaJIaX BeMYMHa 3epHa Mocse oTKUTa B Baky- 
YMe 3HaYHTEbHO MpeBblilala BEIMYHHY 3epHa OOpa3iloB, OTKUTAaBUIMXCA Ha 
BO3HyXe, MpH¥eM YeM BpIMe TemMepaTypa oTKUra, TEM pe3ye 3TO pa3suHUHe 
{puc. 3). 

lis MpoBepku, ABAAeTCH JIM OOHAPy2KeHHOe ABJICHHE MOBePXHOCTHBIM 3¢)- 
(PEKTOM HIM AHOMAJIbHbIM POCT 3epeH pacmpocTpaHAeTca Ha NocTaTouHyto ray- 
OHHY, YaCTb OOpasioB, MpowexwHx oOpa6oTky B BakyyMe, paspe3adiacb Mono- 
JlaM, MoCJle 4YeroO BHOBb M3POTaBJIMBaJIMCb MHKPOLLWJINdpI. 

Ha puc. 4 (cm. skuelixy x crp. 300) nmpupeqens: dotorpabun MaKPOCTpYyK- 
TYpPbl THTaHa, CHeaHHble Ha MOMepeyHbIx CeyeHUAX OOpa3suoB. OOpasen, oTo- 
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Hbl€ pe3yJIbTaTH! ObIIM MowyueHH B paGore (*). N 
J{0a YTOUHeHHA BUIMAHHA YaseHHDIX 43 Me- S60 

| TaJlia MpHMeceH Ha pocT 3epeH OOpasiibl THTaHa N 

HW apMKO-xKesle3a OTKUTAaHCb B BaKYYMe TIpH S 
—1200° 8 Teyenne 5 uac., nocle ero noyBepra- Shi 

gS 


| KOKCHHBIM B BAKYYME, HME KpyMHOe 3epHO MO BCeMy Ce¥eHHIO; OOpasell, OTOX- 
| 2KeHHBIM Ha Bo3sqyxe, Obl MemKo3epHucTDIM. AHaJlorHuHble pesysbTaTet Opin 
‘mOuyueHbI H Ha OOpasilax apMKo-2KesIe3a. 


OJHUM H3 BO3MOXHbIX OODACHEHMM AHOMAJIbHOTO pocTa 3epeH METAaJJIOB B 
BakYYMe ABJIAeTCH TO, UTO B Mpowecce BaKYYMHOrO OTKHTa MpoOWcXoAUT UH- 
TeHCHBHOe YavleHHe pa3JIMYHbIX MpHMecel, UMeIONHX Oowlee BEICOKYIO YIpy- 


| TOCTh MapoB, 4M MeTAaJIJI-pacTBopHTelb. Bauanue MpuMmece Ha pocT 3epeH pa3- 
| JIMUHBIX METAaJIJIOB CJIY2KUJIO MpeMeTOM MHOPOYUMCJeHHBIX HCceqoBanun (?~§). 
)'OueHb HHTepeCHE! B 9TOM OTHOIMeHHM oMbITE! UecToHa Mo ucceqoBaHHt0 pocta 
3epeH cepeOpa (?). [Ipu narpese ecbopmuposaH- 


HOFO TCXHHYeCKH UHCTOrO CepeOpa Ha BO3Ryxe i 
PocT 3epeH MpovcxoqH ToubKO B WeHTpe o6- 120 
pasila, B HapyXKHbIX CJIOMxX (rae KUCOpOL 
HM@JI BO3MOXKHOCTH TuppyHHpoBaTb B cepedpo) 
Pa3BUBaJIMCb OYeHb MeKHe 3epHa. AHasorHy- 


anal 
~ 
= 


JIMCb XOJOAHOK edopmanun (50%) u omxury : 
mpu 650°. [loce mexanuueckoli o6padorKn Mo- “%}——_ 
BePXHOCTH OOpasiibl paspesasINCcb MomowlaM, oL- i 


| Ha NOJIOBHHAa NOXBepraslacb BAKYYMHOMY OTKUTY, 900 1000 “100°C 
| BTOpad omKury Ha Bo3sqyxe. Temnepatypa u 


: Puc. 3. Bausanne Temmepatyppl 
MTPOAOJUKUTCJIbHOCTb BTOPOrO BAKYYMHOLO OTKUH- OTHKHTAa Ha pPOCT 3epeH aAPMKO- 


| Ta Oblla 3HaYHTeMbHO HuxKe MepBoro, MOsTOMyB ‘Keresa B Bakyyme (/) u Ha 
| mpolecce BToporo BaKYYMHOPo OTKUra He MOrJIO Bosayxe (2) 


MIPOHCXOJMTb 3aMeTHOTO YaJieHHA Mpumeceli, 
Tak Kak MoaBJIAOulad YacTb HX Oplwia yasleHa elle MPH MepBOM BaKYYMHOM 
oTmure. McceqopaHue MHKpOCTpyKTYpbI OOpasioB MoKasaJlo, YTO pa3HHIbl B 
BeIM4UHHeE 3epHa OOpa3loB, MOABeprHyTLIxX OOpaOoTKe B BaKYYMe HM Ha BOSJy- 
xe, He HaOJomaeTca. 

Bropbim JoKa3aTeJIbCTBOM pellarollero BJIMAHUA pHMeceH (pacTBOpeHHbIX 


H HepacTBOpeHHBbIX) Ha POCT 3€Pe€H ABJIACTCA TO, UTO Ha MOBEPXHOCTH o6pa3iloB 


THTaHa M ero CivlaBoB mocse HarpeBa Ha Bo3zyxe mpu 9OO—1100° coxpansetcsa 
OUCHb MEJIKOe 3epHO, B TO BpeMA Kak B CepeduHe OOpa3slloB 3epHO BbIpacTaeT 
Zo 0,2—0,5 mM. 


Tloctynn10 
15 X 1959 


IIMTHPOBAHHAA JIATEPATYPA 
1JI.C. Mopos, WO. . Xecuu u gp., Merannopezenne, ME Cee IS. 4 do Ce 


Chaston, J. Inst. of Metals, 71, 23 (1945). *®H.G. Mtiller, Zs. Phys., 60, 464 
(1930). 4 J. E. Burke, Trans. Am. Inst. Min. (Metall) Engrs, 180, 73 (1949) Saecee ese 


Beck, H.L.Holzworth, P. Sperry, Trans. Am. Inst. Min. (Metall) Engrs., 
180, 163 (1949). ®C. Benedicks, Koll. Zs., 91, 217 (1940). HGRs ING 12 Ini © S, 
A. H. Grobe, Trans. Am. Inst. Min. (Metall) Engrs., 147, 318 (1942). SJ, Ee Baume 
D. Tarnbul1, Progress in Metal Physics, London, 1952; Yen. us. merasos, 1, 1956, 


| erp. 368. 
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Aokaager Akayemun nayx CCCP 
1960. Tom 131, Ni 2 


XHMHA 


JI. M. BOJILUTEHH u H. O. BOJIOQMHA 


WHC-H3OMEP BHYTPHKOMIIJIEKCHOMW COJIM JIBYXBAJIEHTHOM 
‘TIJIATHHbI C «-AJIAHHHOM 


(IT pedcmasaeno axademuxom A. A. Tpunbepeom 21 XI 1959) 


BHYyTpHKOMMVIeKCHbIe Conn ome cbopmysmb [PtA,]*, mosmyuaronjueca no 
peakiHH: 
KoPtCl, + 2AH > [PtAe] + 2KCI + 2HCI, (1) 


JOXKHbI CyUleCTBOBaTb B BHe AByX TeoMeTpHyuecKHxX (MC- HM TpaHc-) H30- 
mepos. B 1931 r. A. A. [pux6epr u B. B. Iitanpra noxasanu (4), uTo B 
cayuae GIH peakuna (1) UpHBoguT k BbIzemeHMIo oO6oOHX u30MepoB [PtG],] 
B MOJI€KYJAPHOM OTHOWeHHM TpaHc:uwuc~ 3:1. B 1934 r. noKka3aHo (°%), 
uTo peakuua K,PtCl, c u30nitKom GIH, HeiTpamu30BaHHOrO Ile- 
JOUbIWO, HeT TO ypaBHeHuto: 


KPtCl, + 4G1H + 4KOH > Ka[PtGl,4] + 4KCl + 4H,0. (2) 


M3 pactsopumon conn K,[PtGl,] qo6aBnenuem paccuMTaHHoro KowMueCcT- 
Ba KHCJIOTHI BbIAeeHO TMOXO pacTBOopHMoe coeyquHeHHe H,PtGl,: 


Ke[PtG1,] + 2HCl > H2PtGl, + 2KCl, (3) 


TloxasaHo (°), urto H.PtGl, nmpu warpeBaHnn c BOOM TouTH KosMUeCT- 
BeHHO IipeBpallaeTcA B WMC-H30Mep BHYTPHKOMMVJIeKCHOH coun **: 


HaPtGly > 2G1H + une-[PtGl,]. (4) 


B 1937 r. ogHuM u3 Hac, copmectHo c A. A. IpuxGeprom, noxka3aHo (4), uTo 
peakuua (1) B curyyae AnH (B ormnuve or GIH) npuBogut K BbIeeHHIO TObKO 
TpaHc-u30Mepa [PtAne]. [lpn s3saumogertcrsun KePtCla c us6nrrKom AnH, 
HeHTpaNH30BaHHOrO MWleOUbIO, peaKIMA UeT NO ypaBHeHUIO, NMOAOOHOMY (2); 
OHaKO coequHeHve H2PtAna ve Bbilafalo B OCaqOK MpH AoOaBJeHHH KUCJOTHI 
K comm Ke[PtAns] (Hammuve B pacrBpope aHnoHop [PtAma]*” 6pii0 WoKa3aHO 
(4) Bpiesenuem coequneHua [Pt(AnH):Cle|Cle, o6pasyroueroca us [PtAna]?~ 
B pe3sybTate oKucenua Pt (Il) B Pt (1V) B Kucmoh cpeye). Huc-[PtAne] ne 
TOJbKO He OblI OOHAPyxKeH B MpOAyKTax peakitun (1), HO ero He yJamocb Mouy- 
YATb HW MO peakIHH, MOMOGHO! (4), MocKobKy coequHeHHe H2PtAnas He Ont0 Bpl- 
Jes1eHO. 

B 1957 r. ofHuM 3 Hac Obi CHHTe3HpOBaHbI (°) 06a u80Mepa BHYTPHKOM- 
nuiekcHo comm [PtMe]. Oqnako B cayuae MH (ananoruyno AnH) peaxuna (1) 
IPUBOAUT K BbieleHuIO TOKO TpaHc-[PtMe]. Huc-[PtMe] Osi cunresuposan 
v3 coequneHua HePtMa, nosyyennoro u3 Ke[PtMal, vr. e. Onin ocyuecTBeHBI 
peakilun, nosoOupte (2), (3) u (4). Sametum, 4ro peakitua Tuma (2), Kak OKa- 
3a10Cb (°), ABJIAeTCH OOMIMM MeTOLOM MOJTyYeHHA COeAMHeHUH K[PtAal. Takum 
06pa3oM, TObKO B cyuae AnH (u3 Tpex MpocTeHUIMX WIeHOB roMosOrMyecKoro 


* AH — ofnoocHOBHble MOHOaMMHOKHCIOTHI B oOOulem BUgze; GIH — a-amunoyKcycHuaa 
(ramkoxonb), AnH — a-ammnonpomvonopan (aJlaHHH), MH — qa-amunomaciisHad KHCJIOTH. 


** HejapHo yclaHoBsieHo, uTO 9Ta peaKWMA MpoTeKaer B 2 craquH; B NepBoli us Hux 


OOpasyerca coequHeHue HPtGls. 
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Osa G-aMHHOKHCJIOT) WHC-H30Mep BHYTPHKOMMVeKCHOH COMM OCTaBaJICA HeH3-~ 
necTHbiM. [IpeqnomoxKeHe O HastWuMM KakHX-H6O MpenatcrBul (HanpHMep, 
crepHuecKHX), Mellalolmux BO3HHKHOBeHHIO Ituc-[PtAnel, cyeaiocb MaJoBe- 
POATHBIM Moce cuHTesa IHc-v30MepoB [PtGlz] u [PtM,]. Tlosromy mpi coum 
IPHHUMMHAbHO BaxkHbIM BHOBb MOMbITaTbCA CHHT€3HPOBaTb STOT H30Mep. 


IKcNepuMeHTaAMbHAA YACTH 


Tipu qo6apnenun Kucuotst K pactBopy KelPtAna], kak orMeyeHO BbpiUIe,. 
coequnenne HoPtAna He BbIlagzao B ocaqoK. OgHako coequHeHHe HePtAns 
JlOWKHO HaXOJMTbCA B PacTBOpe, H MbI MpeAMONORKUIM, YTO Np HarpeBaHHy. 
pacTBopa (M0 aHaJIOrHH C NMOBeJeHHEM BbIAeJIeHHbIX B TBePpOM Bue HePtGla 
u HePtMa) npousoiijzer npespatwenue H2PtAna B unc-[PtAnz]. Onsir nogrsep- 
JWI Halle mpeqnouowKenne. 

K 5 mmosam KePtCla q06aBnanu mo 20 mMMomeh AnH u KOH; o6uini o6bem 
pacrBopa cocraBia ~20 ma. Harpespaau oKouo | vaca Ha BoAAHON Oane. K nourni 
GeclBeTHOMY pacTBopy Ao6aBuau 1 M HCl (u3 pacuera 2 MMona HCl ua | MMoub 
ucxogqHoro KePtCla) uw HarpepamH 2—3 uaca Ha BOMAHOH OaHe, NOAepxKuBaA 
o6bem pacrBopa 15—12 mua. Io oxsiaxeHHu pacTBOpa OOMJIbHO BHINalal Oembin 
ocaloK; OTCAaCbIBasIH eFO, MPOMbIBaJIM BOOM, CNMPTOM, SHpOM, BHICYLWIHBAaIN 
npn 105°. Ocagox oxasasca uncthiM [PtAnz] (BEIxoy oKon0 30%). 


Hatieno: 03" P02 oo O24 09 toe Oo mI ais OF marae 
[PtAng]. BrrancneHo %: Pt 52,957; N 7,54 


Csoficrsa mpenapatos [PtAne], BprqeteHHbIX OMMCaHHbIM MyTeM, 3HaUHTeJIb- 
HO OTJIM¥aIOTCA OT CBOHCTB (TO*KJeCTBeHHbIX MO COCcTaBy) MpeNapaToB TpaHc- 
[PtAne], noswyuenHptx (4) no peakuuu (1). Pacrsopumocrs unc-[PtAnz] B Boze 
(1,1% npu 25°) B ~14 pa3 mpeBbiliaeT pacTBOpHMocTb TpaHc-H30Mepa. TpaHc- 
M30Mep OOpasyeT IIaCTHHUAaTbIe KPHCTaJJIbl, WHC-H30Mep OOpa3yeT KPHCTaJJbi 
OpycKOBUAHOK chopMbI. OcoOeHHO pe3KO H30MePbI OTIHUAIOTCA HX OTHOMIeCHHEMi 
K couaHOH KucuioTe. IIpu JoOaBieHuH KOHMeHTpHpoBaHHon HCl k Wuc-H30mMepy 
yxKe Ha XOJIOLY MpOHCXOJMT MrHOBeHHOe HM MOMHOe HcuesHOBeHHe HCXOAHOrO 
ocalKa, NOJYYaeTCA APKO-2KEJITHIH PacTBOP; TpaHC-H30Mep MpH STOM ClerKa xKeM~ 
TeeT, HO He Mepexoqur B pacrBop. I]uc-v30Mep npH JIerkOM HarpeBaHHu pac- 
TBOpHeTCA ake B TeOpeTH¥ecKOM KouIMYecTBe | M HCI (2 mona HCl ua 
1 momb wuc-[PtAne]). 

Pauee (*) u3 tpauc-[PtAnz] kKHna¥veHHeM Cc H36nITKOM KOHILCHTpHpOBaHHOlt: 
HCl (10 ma wa 1 r BHyTpHkKoMMeKCHOM comM) Obi NOoMyYeH TPaHc-2NXOpHy 
[Pt(AnH)2Cle]. Ja noyyeHua Wue-quxs0pufa Mbt AO6aBaasu kK | r uuc-[PtAne} 
Bcero 2 MI KOHWeHTpupoBaHHolt HCl uw Harpepasu MeHee OAHOL MHHYTHI Ha BOLA- 
Hol Oane. Ilocne oxnaxeHuA BEINalan *KeTHIH OCaqOK WNC-AUXOpHsa; OcaloK 


MepeHOCHIH Ha CTeKJIAHHbIM (uJIbTp KOHWeHTpuHpoBaHHoH HCl, npomprBaniu 
supoM u cyan mpu 100°. 


Hatizeno %: Pt 43,83; 43,76; 


eNO 22a 
[Pt (AnH): Cl.]. Beruucaeno %: Pt 43,94; N 6,3 


2 
0 

Unc-Anxsopug nonyyascs c BEIxoZ0M Jo 80%. Tipu peticrsua HCl ua ugo0- 
MepHbI€é BHYTPHKOMIMI€KCHbI€ COJIM MPOHCXOAWT pasMbiKaHHe aJlaHHHOBBIX 
unki0B: [PtAne] +- 2HCl->[Pt(AnH)2Clel. 

O6a AUXJOpHa ABAIOTCA J{BYXOCHOBHBIMH KUHCJIOTaMH, KOsMUeCTBEHHO: 
THTPYIOWMMUCA LWiesOUbIO B MpHCyTCTBHH dbeHoudraseuHa: NpOLyKTaM ~ 
nun [Pt(AnH)sCle] + 2KOH-+[PtAng] 1 OKCI 2H20 Ee Ton ee 
HbI€ BHYTPHKOMIVJICKCHBIe COVIH. 

Hi3z0mepHple AUXOpuAb! NOKasbIBalOT 3HAYTeNbHOe OTAMUNe cBOlicTB. Luc~ 
AUXJOPUA SHAYMTebHO YUE PaCTBOPHM B Bole, YeM TPaHc-H30Mep (B KOH- 
leHTpupoBaHHoH HCl 06a maoxo pacTBopHMpt); Haobopot, B adupe TpaHc-7H~ 
XJOPH PaCTBOPACTCA 3HAYHTeIbHO JyUe, YeEM WHC-AMXOpHL. 
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H30mepbi pasIM4HO OTHOCATCA K THOMOUeBHHe (Thio) u ApyrumM peareHTaM. 


Upu xelicrsun THOMOYeBHHE! (B COBepIIeCHHO OLMHAKOBBIX YCOBMAX) W3 IWHC- 
| Tuxnopufa moutyyaetca c BbIXoMomM ~80% xeutTeri ocatox [Pt(Thio)a]Cle 
) (Hafigqeno Pt — 34,29; 34,02%, Brruncneno 34,21%), a u3 TpaHc-quxmopula 
| momyaaetca (*) Gerbil ocagox [Pt(Thio)2(AnH)sICle. 


OrcyTcTBHe B Nposxyktax peakyuu (1) muc-n3omepa [PtAne] npesctaBisercs 
BIIOJIH€ €CTCCTBCHHBIM, TaK KaK B pacTBOpe HaxoyuTca cBodosHaa HCl, B npu- 
cyTcTBuu KoTopol Wuc-|PtAnz] ouvenb merko nNepexoLNT B XOPOMIO pacTBOpHMBIIt 
Wuc-2uxXJOpHyA. To xe camMoe HaG6sioJamocb mpH B3auMogelicrnun KePtCla 
c MH; pacrsopumocrs B Boge unc-[PtAne] wu unc-[PtMs] (°) mourn OfMHAaKoOBa. 
Iuc-[PtGlz] samerHo xy2xe pacrsopu B Bose (0,18% npu 25°), yem ero anaso- 
TH; MOSTOMY OH HOuyuaerca, XOTA MH C HeOOJbIUHM BbIXOJOM, MPH B3aHMOjJeH- 
ceTBHH KePtCla c GIH. ~- 

TakuM OOpasom, WHc- Hu TpaHc-u3somMeput [PtAe] nowyyenpr Tenepb WA Bcex 
TpeX pocTeHuIHxX G-aMHHOKHCJOT. 

B 3aKJ104eHHe OTMETHM, UTO coequHeHHe H2PtAna, u3 KoToporo, Kak MbI Nped- 
molaraeM, nomyyuex wHe-[PtAne], B camoe mocmeqHee BPeMA HaMH TOXKe BbIeeHO 
(10Ka C HeOOJbIIHM BbIXOJOM) H OyeT ONMCaHO MO3sHee. 


JjwenponeTpopckHH XHMHKO-TCXHOMOPHUeCKHH MHCTHTYT Tloctynuso 
uM. @. 9. Ji3epxxuHcKoro 19 XI 1959 
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Jloxnxaygn AkawemMuu HaykK CCCP 
1969. Tom 131, Ne 2 


XHMH A 


WM. HW. AWJIYHT uv C. C. BYLKO 


MOJIEKYJIAPHbIE COERMHEHUA XJIOPOPHJIVJIA 
C HEKOTOPbIMH COJIAMH 


(I1pedcmaeaeno axademuxom A. H. Tepenunoim 9 XI 1959) 


ViMeetca pA, WaHHbIX, yKa3biBalOllMX Ha CMOCOOHOCTh XsOpoussa OOpa- 
30BbIBaTb MOJI€KYJAPHbIeC KOMIVICKCLI C MOJIAPHbIMA coequneHHamu (7°). He- 
KOTOpbIe aBTOpbl MpHuuMator (*), YTO OTBeETCTBeHHbIM 3a OOpas0BaHHe STUX 
MOJIEKYJISPHbIX COCHHHEHHH ABJIAeTCH IWMKJIOMeCHTAHOHOBOe KOVJIbIO, Bedyulee 
ceOA AKTMBHO B IevIOM pxAe XHMMYeCKUX peakuHH. J[pyrue nonaratwr (7%), aro 
HPHCOeMHEHHE MOJAPHbIX MOJIEKY JI OCyIMeCTBJIAeTCA K WEHTPasIbHOMY AaTOMY Mar- 
Hua. Hao .yMarTb, UTO OOuIbILYIO pOsIb B OOpasOBaHun NpOLyKkTOB NpHcoeqHHeHUA 
LOKI UPPaTb TAKXe ATOMbI 430TA MMPPOJIbHBIX KOEI, ABJIAIOMMeCA eHTpaMu 
OKA M3 allun 9JIEKTpOHHOK 
IWIOTHOCTH B MOJI€KyJIe XJOpo- 
(puna. O6 9TOM cBueTebCT- 
BYIOT JaHHble, NOJyueHHble He- 
aBHo B Halle sladopaTopuu 
(78), M3 KOTOPbIX BHAHO, YTO 
xNOpopus a OOpa3syer Mouie- 
KYJIAPHbIle KOMIMVJICKCbI C TaKH- 
MH 3JIEKTPOPWJIbHbIMH alreHTa- 
MH, Kak XJIOpHOe 2Kele30 HU 
XJIOPHCTOe OJIOBO. 

Kak culelyeT H3 H3J102%KeHHO- 
rO B HacTOAMleH CTaTbe, aHaJio- 
THUHbIe COeAMHEHHA C XJOpO- 
(puIIOM (HM eoduTHHOM) O6pa- 
3yloT MH Apyrue XMOpHyAbr — 
HegCle, BeCle, AlCls, BiCls u 
NbCl;, a Takxke nepxsopar ce- 
peOpa. Oru coequHeHHA MOryT 
ObITb BbITeJIeCHb! B TBeEPJOM CO-- 
Puce. 1. W3menenus B CMeKTpe MOTIOMeHHA alleTOHO- aE Henocpesersenupit 
Boro pacTBopa xJopodusna a npn BsanMogeicrBun @HAIMS, CCJaHHbIM WIA BbITe- 
ero ¢ AgClOs. / — cnextp ucxogHoro pacTBopa x0- JIGHHOrO TAKHM NYTeM KOMIWIeK- 


podusa a; 2— TO xe nocne BBeneHua AgClOsa; 3— cag XOpousiuia c XJIOPHBIM 2Ke- 


CHEKTp MON€KyIAPHOTO KOMMMeKCa XMOpobusta C peggy. TOKa3 y 
AgClOa B yuactke A 440—490 mu; 4— cnextp mone- i Cetin 


KyJApHOrO KommIeKca MeouTuna ac AgClO, B yuact- COCTAB Lar 
Ke A 440—490 mu Bs3auMojelicTBue BCex Tle- 
PeCYHCJICHHbIX cOleH Cc XJIO- 
popuJIOM MpHBOANT K AecOpMaluAM cneKTpa norsoujeHuA murMenta. Ha 
puc. 1 9TH CHeKTpasIbHBIe W3MeHeHHA UJOCTpupyloTca Ha mpuMepe B3aH- 
MOeHCTBHA XuOpopua a c AgClOs B aneroHe. Kak BugHo us pue. |, 
BIOJIYYeHHOM CIeKTpe COXpaHAeTcCsH, B  OCHOBHOM, XapakTepHad Wa 
AWrHAponopPupHhow crpyktTypa. Uncwo nonoc Hu MX B3aMMHOe pacnomoxKe- 
Hue Takoe Ke, Kak y XWMOpodHia, OWHAKO NMOMOKeHvVe UX HHOe. OcobeHHO 
CHJIbHO CMeLI€Hb! B KOPOTKOBOJIHOByIO CTOPOHy Be HanOolee MHTeHCHB- 
Hple momOcht xMopodussa. Bpocaetcea B ruia3a peskoe CHH2KeHHe MHTeHCHB- 
HOCTH KpaCHOH NOMOCbI WM CHJIbHbIM POCT MHTeHCHBHOcTH mnoocHi Cope. 
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CYTCTBHH HeOOJIbINHX KOJIH- 
yecTB cOJIeH B pacTBOpax. 
‘Tak, pu JlelcTBHM Ha XJIO- 
popu a (B KOHIeHTpalun 
jnopsqKxa 10° monb/a) nep- 
xlOpata cepeOpa (B KOHIIeH- 
TpalluH He MenHee 1-104 
|MOJIb/J1) PaBHOBecHe OKa3bi- 
Bae€TCA MOJIHOCTbIO CMelireH- 
HbIM B CTOPOHY OOpa30BaHHA 
| MOJIEKY IAPHOTO KOMMJIeKCca. 
IIpu 6oee HH3KUX KOHIEH- 
TpaluAX COM pacTBop co- 
epxkuT Kak xXwsopomunt, 
TaK H MOJICKYJIAPHbIM KOM- 
imlekc. SOTO aso BO3MOxX- 
HOCTb OlpekeuTb KOSpDu- 
}UMeHTHI OrioWeHHA [WA 
MaKCHMYMOB B CleKTpax 3- 
YYeHHBIX HaMH MOJIeKyJIAp- 
HbIX coeqHHeHHH. IIpu stom 
Mb! TIPHHHMaJIM, TO B COC- 
TaB KaxKOH MOJIeKYJIbl KOM- 
mviekca BXOJMT OHA MOJIe- 
kyla xmopodbuiia *. B 
iTaO. 1 MpHBeleHbI COOT- 
|BeTCTBYIOUHe JaHHble AWA 
‘MOJICKYJIAPHBIX COeMHeHHH 
| Xm0pousia c nepxsopaTOoM 


| 


| pale NOBTOPHEIX u3MepeHuit. 


CnekTpbi MOJIEKYJIAPHbIX KOMIJIC€KCOB Cc N€pedqucJICHHbIMH BbIMWe XJOPHaMA 
1B pedeswax oulmH6oKk H3MepeHHA MaJlO OTIMUAaIOTCA 


jpuBewenHoro Ha puc. | (KkpuBaa 2). Xapaxrepuoit ocobeHHocTbIO Habmosae- 
|MBIX CH€KTPaJIbHbIX H3MCHCHHH ABJIAeTCH TO, UTO OHH OOHAPyxXUBAlOTCA 8 IpHU- 


pyr OT Apyra u oT cnextpa, 


400 Mpa 


Puc. 2. Kpuspie oOpaTHMocTH Me@xKMOeKySpHOrO B3aH- 
MogeicTBHA MeopuTHHaa c Bogol. / — Kpusasa norao- 
WeHHA MCXOAHOrO pacTBopa deouTuHa a; 2— To xe 
mocle BBewenua SnClz; 3 — To xe nocne oNoNHUTeNb- 


HOH WoOaBKu 2% Bogbt 


cepeOpa HM XJIOPMCTBIM O0BOM. Kak BHHO v3 


|ra6a. 1 KostppulveHTb! MOFIOWLeHHA 3TUX AByX COeMMHEHHH Maso OTMUaIOTCA 
| Ipyr or qpyra. Cuekyer OTMeTHTb XOPOMIy!O BOCIIpOUSBOAUMOCTh STHX WAP B 


Ta6muna 1 


A, mp | €-10-4 

Xsopoduraa sy Hs) 

/ AgC1O,-Chl DOOM Oo 
SnCl,-Chl Sas) || 7,00 


7 JLAH,. 7 131, Ne 2 


III IV Vv 
A, Mp | €-40-4] A, mp. | ¢-40-4] A, mp e-10-4 
aye10) aia all coysay I TORRY | 77ei0) 17,3 
S008 |e ode | NOSE Mn OOmEAS 32,0 
DOOM ACO oe2 al th Cae as 30,0 


BecbMa O1M3KH K pacCMaTpHBaeMbIM HM CHeKTPbI MOrMOWleHHA MposyKTOB 
B3aHMOJeCHCTBUA C COOTBETCTBYIONLHMH COJAMH GeoduTHHa. Crenyer, ofnako, 
| OTMeTHTb Ooslee CHJIbHOe MOPONLeHe «XOPOPMIbHOFO MpOLyKTa» 10 CpaBHeHHIO 
/¢ «beouTHuHOBLiM mpoxyKTOM» B yuacTKe cnekTpa 440—500 My, uro moKa3aHO 
Ha KpHBbIX B JIeBOM BepXHeM yruly puc. 1. QTO Kasa0cb Ob! HeOoMbIIOe OTAM4HeE 
B MX CMeKTpax BeCbMa OTYETIMBO, OMHAKO MPOABAeTCA B_OKPacKke pacTBOpOB 
COOTBETCTBYIOWMX MpOAyKTOB: «XMOpOpububI MpOAYKT» OKpallieH B 3eneHbIit 
Bet, «peopuTHHOBHIt MpOLyKT» uMeeT OuleLHO-rosyOoH OTTeHOK. 

Y xnopodusna b u peoputTuna b take HaOmMO0ZaloTCA M3MeHEHMA B CleKTpax 
pH N0OaBKax Tex xe coseH (TaO. 2). 


* Dro JONyULeHHe BIOCIEACTBHH Ob/I0 MOATBEPK CHO RAHHBIMH HEMOCp €CTBEHHOFO anadH3a. 
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OnucaHHble BbIle H3MeCHeCHHA B ClleKTpax XJopodudsa uM deopuTHHa Ha- 
6ulOaloTcA He TOMbKO B alleTOHe, HO H B pyrMX pacTBOpHTeAX (MeTaHOJI, 9Ta- 
HO,  OeH30/,  OeH3HJIOBBI 
cmupT u gp.). Tor d@akr, 4To 
TlonoxKexue Monoc norsomenus deopuTuna b uw ero: =IpH 3HAYHTeIbHOM pa3OaBuJle- 

Komnaekca ¢ HgCl, B aueroue HUM He HaGvllOlaeTCA OTKJIOHe- 

Huu oT 3aKoHa Jlam6epta — 
Taunt Bonk B Maxcumymax Beepa, CBHeTEMECIBYET O)T0ms 
YTO OOpasyIOWlHecA KOMIIWJICK- 


Va own a 2 


1 | mu | ur|iv |v cprgocraroyxo ycroiunsnt. Xa- 

PaKTepHO, OMHAaKO, YTO Tp Ha- 

ee b 660 | 605 | — | 530 | 428 jyuMM He3HauHTeIbHOM BulaxK- 
OJIEKYJIAPHbIH KOMI- : 
Ae HOCTH NpoOucxoLHT paciiay KOM 
c HgCle 651 | 590 | 555 | 525 | 423 JWIEBCOR@ perenepalien a 


HOFO IIHTMeHTa. OcoGeHHO ACHO 
TaKOH OOpaTHbIi mpomecc HaOmOLaeTCA pH WOOaBKe CeNOB BOAbl K COOTBET- 
cTBylollemy pacrBopy (pyc. 2). Bowbiiaa 4YyBCTBUTeIbHOCTb peaKI[MH B3aHMO- 
JleHicTBUA K CuleaM BJlaru HaJlaraeT JOBOJIbBHO *KecTKve THPeOOBaHHA Ha YCJIOBUA 
IIPOBEMeCHUA OMbITOB: HEOOXOJMMOCTb MIpHMeHeHHA OesBOTHHIX COeH, NOMHOe, MO 
BO3MOXKHOCTH, aGOCOJOTHPOBaHve pacTBOpHTesieH H NpOBeeHve OMBITOB B yCcJO- 
BUAX, HCKJINOUAIOMNX NPOHHKHOBeHue aTMOCepHOH Bar B peaKIMOHHBIH OObeM. 
BoOJIbUIMHCTBO ONbITOB MpOBOLHOCb B YCJIOBHAX BaKyyMa MO MeTOyHKe (’). 

Ec OMMCaHHBIe OMbIThI NO JEHCTBHIO B/lar CBHJeETEIbCTBYIOT 06 O6paTHMOcTH 
MpOleccOB B3aHMOJeHCTBUA XJOPOWHJIJa C COJAMU, TO MOBeAeHHe paccMaTpHBae- 
MBIX PaCTBOPOB IPH WIHTeIbHOM HX XpaHeHHM B YCJIOBMAX BakyyMa JlaeT yKa3a- 
Hue Ha MejWIeHHOe NpOTeKaHHe B HHX HeOOpaTHMBIX MpOMeccOB 3aMelleHHA IeH- 
TpaJsIbHOrO aTOMa B MOJIeKysile NMIMeHTa Ha COOTBETCTBYIOMIMe MetaJIbl. Puc. 3 
WJJIOCTpupyeT Mpollecc Takoro THNa Ha IpHMepe B8aHMOJecTBUA xXJOpchusa 
ac AgClOa*. AnanorwuHple Npolleccht mpeBpallleHHA KOMMJICKCOB paccMaTpH- 
BaeMOroO THMa B (PeCPUTHHI COOTBETCTBYIONIUX MeTAaJJIOB ObWwIH paHee HaOutOe- 
HbI TIpH B3aHMOelicTBHH XJIOpOHIsIa a C XJIOPHBIM %Keses0M MH XJIOPHCTHIM 
omopom (7,°). TakHM OOpa30M, NOTBepxwaeTcA paHee BbICKa3aHHaA MBICJIb, 
YTO OOpas0BaHHe MOJIEKYJAPHHIX KOMIVIEKCOB XOpCdusa C COAMH TIpelcTas- 
JineT COGOH NMpOMexkyTOUHYIO, TpelpeakKUHOHHY!0 CTaHIO TpoleccoB 3amelleHuA 
WeHTPaJIbHOrO aTOMa B MOJIeKysle NurMentTa. B oGnjem Buyle paccMaTpuHBaeMbIi 
Tpollecc MO*KeT ObITb 3aNMcaH Tak: MgPh --+ MC], 2 MgPh-MCl, —+ MPh + MgCle. 

Tleppaa craqua mpouecca Het ObITPO, cpasy Mocme CMeLIMBaHHA KOMNOHEHTOB. 
CkopocTb BTOpOH 3aBHCHT OT MpHpOAbl pearupyloulMx cone uM pacTBopnTens. 
Tak, 3amemenue Mg na Hg, Be ugerB TeveHve HecKOMBKUX MuHyT. Y Fe, Sr 
u Ag stor mpouecc uyeT cyTKamu. Buexpeuusa nonos Bin Al B saqpo xsopo- 
(bua He yilaBaslocb KOHCTaTHpOBaTb Bosce. ITpomeccht BHeApeHuA mpoTeKato1 
OplcTpee B MeTaHOJIe, UCM B alleTOHe, MH BOBCe He HaGJIOMalOTCA B OeH3OJIbHBIX 
pacrsopax. Ilo JaHHbIM JWId BTOPOK CTaAMH MpOlecca CylllecTBeCHHY10 POJIb HFpaio7 
SJIeKTpH4ecKHe CBOHCTBAa PaCTBOPHTeIA uM BeNMYHHA siheKTHBHBIX pasuycoE 
COOTBETCTBYIOWIHX HOHOB. 

Bsaumojelicraue Xopoduisia ¢ COAMH B OeH3OJIbHOM pacTBOpe, Kak 9T¢ 
OTMeYaJ0Cb BbIIle, COMPOBOAKAaeTcA TeMH We AeopMallusmMu chekTpa, KOTOpHI 
XapakTepHbt JJin alleTOHOBBIX pacTBOPOB. OAHaKO B STOM HeMOMAPHOM pacTBOpH 
Tele PaCTBOPHMOCTb OOpasyIOWUXCA NePBHYHEIX MpPOyKTOB B3avNMOJelicTBUS 
OUeHb MaJla HW OHM ObICTPO NOJIHOCTbIO BEINAaaloT B CCaOK. Sta OcObeHHOCTh 6H: 
B3OJIbHBIX PACTBOPOB Oblla HCHONb3OBaHa JIA BbIeCHHA MOJIEKYJAPHBIX coe. 
JMHeHUH B UMCTOM Bue H AIA ONpeeIeHHA HX Ka¥eCTBEHHOFO HW KOWHUeCTBeEHHO: 
ro coctapa. XOTA BbIAe/eHHe KOMMJI€KCOB B TBeEPpJOM BHLe ObWIO KOHCTAaTUpOBaHc 
HaMH IIpH B3aMMOJeHCTBHM MMIMeHTa C OOJbIIMHCTBOM HCCeAOBAaBIUHXCA Couell, 
OJHakO NOy4eHve MpHrOANOrO WIA aHasIH3a NPOAykTa OKa3a0Cb BO3SMOXKHBIN 


* CmekTp koHedHOrO TpoxyKTa (kpuBax 3 puc. 3) HeHTHPULNpoBaH co cneKTpom dbeouTune 
cepeOpa, paHee MOyueHHEIM B Hamel maOopaTopuu M. C. AurKnuasu u B. E. KapnuteKoli 
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JMINb NPH peaKWMH XNopopusa (u ceoduruva) c FeCl,. B ocrambupix culy- 
yaaX 3alaua OCMOKHANACh TPYAHOCTbIO OTMBIBKH MpOAYKTOB OT H3ObITKa Covel. 
TulaTeIbHO OUHINeHHEI MpodyKT BsanMOjelicrBua nurMenTop c_ FeCls 
MpelcraBal CcoOoh MOpoulKoobpasHoe sBemlecrBO cHHero Bera. OH co- 
BepWWeHHO He pacTBOpsAJICA B 
i6eHsose, a:upe, allerone, B (8 lg 42 if 
/KOTOPbIX CBOOOZHBIM MHrMeHT | 
JlerKO pacTBOpHM. OjjHako OH f 
\JOBOJIbHO XOPOWIO PacTBOPHM B | 
|cmaOO MOAKUCJICHHOM alleToHe = ,, 
| B CMeCH OeH30Ia C alleTOHOM ~ | 
(1 : 5). aK} | 
| OnpefejeHua cocTaBa KOM- 
jmiekca Jaw B ueTHIPex na- 
PpaJJIeIbHEIX OMNbITaX cuJelly- 
jIOUMe MOJIAPHBIe OTHOMeHHA 
at: FeCls ==.) % 02:n1c: 15; 
1L:1,1; 1:1,13. JIna Kkommuex- 
ica cbeopuTuH — FeCls nosmyye- 
\HbI, COOTBETCTBeHHO, CJIesyI0- 
lmue  oTHolleHua: 1 : 0,94; 
11:0,88 (B Tpex  omptTax); 
1:0,85. Ha ocHopaHHH 93THX 
\MaHHbIX MbI IIPHHHMaeM, UTO 
'MOJIEKYJApHOe COOTHOMeHHE 


VL oY] IG GOO Mpa 
imurMeHTos u FeCl; B o6pa3y- Ce ss 
IOULMXCA NpPOAyKTaX B3aHMOJeH- Puc. 3. Usmenenua B cneKxTpe meTaHosmbHoro pacTBo- 
icTBHaA paBHo |: 1. pa xmopouia a B xoye peaKxuun ero c AgClOs. 


Tlo Bompocy © XapakTepe / — Kpusas mormomjenus ucxoqHoro pacTBopa; 2 — 


2 _ TO *e cpa3y mocuwe BBegenua AgClO,; 3—10 xe 
CBASH COME€H METAJIJIOB C XJI0- nocne xpaneHun pacTBopa B mpucyTcrBHM AgClOs 8 
popuJIOM B paccMaTpHBaeMbIx reuenne 3 cyTOK 


IMOJICEKYJIAPHbIX  KOMIWJI€KCaX 
\MOryT ObITb BbICKa3aHbl JIMUIb pelBapHTeJIbHbIe cy*KeHHa. Handonee 
BePOATHO, UTO MOJeKYJa COM (S/eKTPO*PYIbHbIM areHT) pucoequnsAeTca 
1K XOpopuisty MO OHOMy M3 aTOMOB a30Ta MMpPPOJIbHBIX KOuell, NpH- 
HUeM JIA CBASH UCHONb3yeTCA OHA M3 HeNOJeeCHHbIX SJICKTPOHHBIX Nap. 
(O06 STOM, B UYaCTHOCTH, CBHJeTeIbcTByeT (akT OcJlaOJleHHA B OOpa3yn- 
ImeMca COeqMHeHHM CBA3H MexAy Mg u aToMaMH a30TAa, YTO ABJIAeTCH NpHYHHO! 
\merKOFO 3aMelleHHA aTOMa MarHHAl Ha MeTaJIJI MpHcoequHeHHOH cosmu. IIpucoenn- 
HeHHe MOJICKYJIbI COM K XJOpOduJy QOJUKHO HeH30e%KHO MpHBOLMTb Kak Opt 
K «lepeKauKe» 3JIEKTPOHA BHYTPH MOJIeKYJIAPHOTO COCAHHEHHA V, CJIeEOBaTeb- 
HO, K MepepacnpeyesleHHi0 2JIEKTPOHHOM MIOTHOCTH B KOHbIOrMpOBaHHOM cucTe- 
Me T-CBA3eH MOpPupHHoBOrO cKevieTa. C STHM CBA3ZAHbI HaOwOAaeMble Ha OMpITe 
M3MeCHeHHA B.CHeKTpe Np OOpa3s0BaHHH MOVJIeKyJApHOrO KOMMNeKca. IIpucoeyu- 
ICHHe MOJICKYJIbI COJIM BJIMACT Ha KOH'BIOPHPOBaHHY!O CHCTeMy He IIpAMO, a HH- 
(MYKTHBHBIM MyTeM Yepes aTOMb! as0Ta, YeM, Halo NOJlaraTb, OObACHAeTCA, UTO 
! aOulolaemble JeopMalluH CNeKTPOB He3HaUHTeJIbHbI M YTO CIEKTPbI KOMMVIeK- 
COB C pa3JIMUHbIMH MeTasJaMH B BHYMMOM OOacTH OM3KH NO cTpyKType. 

, [Ipunocum ray6oKyo OnarofapHocts Bb. A. Tlanuy 3a pykoBoyctsBo padoroii. 


Muctutyt d@usnyeckoH xumun uM. JI. B. IlucapokescKoro Tloctynuso 
Axajemuu HaykK YCCP 8 XI 1959 
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Jloxzagn Akayemun nayrx CCCP 
1960. Tom 131, N 2 


XHMH > 


x 


Ji. T. MATIOXHHA u A. A. PABHHHH 


HOBbIH TPHTEPMEH — MAPHKOJIAJIb 
(IT pedcmaeneno akademuxom B. A. Ap6ys0em 28 IX 1959) 


U3 xoppt Myrica gale L. mpi Brien TpuTeplex — MUpuKaquo — u WoKa 
3aJId, UTO OH WMeeT CTPpoeHue TapaKcep-14-eH-38, 28-quoua (1). 

B wacTosilemM CooOuleHHH H3JIOKeHbI Pe3yJIbTaTh HCCeMOBaHHA Apyror 
TPHTepleHa, M3BJICUCHHOrO H3 TOTO 2Ke PacTHTeJIbHOrO MaTepHasia U Ha3BaHHOT’ 
MHPUKOVIasieM. STOT TpuTepien HMeeT MOMeKy ApHyto copmysty Cz,H,gO2, oOpa 
3yeT alletaT u 2,4-q"HHUTpodeHuJITuspasoH; B CIMeKTpe NOFOWLeHHA MMPUKOads 
wMeeTca Movioca Ip 3553 cm 4, yKa3bIBalolad Ha IpucyTCTBHe THAPOKCHJIbHO! 
rpyuup. [pu okucwenuu XpOMOBbIM aHTHAPHAOM MMPHKOJIab NpeBppawlaercs 
B Tapakcep-14-eH-3-0Hn-28-ab (MHPHKOHAJIb), BCLLECTBO, NOJIyYeHHOe HaMH panet 
OKHCICHH€M MUPHKaqMola B ananorMuHbIx ycuoBuax. Ilostomy mMupHkouaml 
TOJKEH WMeTb 


cTpoenne Tapakcep-14-en-3-01-28-as1a UM Tapakcep-14-eH-28-o1-3-ona. B cieKT 
pe MMpHKOHaIA MbI OOHapyxKuJIM ABe NoMOCchI NorwouleHud — mpu 1709 cm 
(KeToHHasd rpynma) u mp 1726 cm + (anbyerugHasd rpynma), B cllekTpe Mupukoma 
JIA MMeCTCA JIMMb OHA U3 STHX NOMOc — npu 1726 co, oTBeuatollad anbaeruy 
HOH rpynne. TakuM o6pa30M, MMPHKOJIab ABsIAeTCH Tapakcep-14-eH-3-o07-28 
amem. OctaBaslacb HeH3BeCTHOM MpOcTpaHcTBeHHad KOH*Urypalua ruqpoKcuan: 
y TpeTbero yrmepoguoro atoma. Ja pelienua STOTO BOMpoca MbI BOCCTAaHOBHJI 
MUPHKOJIasIb asOMOrHpHyom smuTua. IIpu stom Onl NosyyeH MupuKaquon 
ualeTaT KOTOPOrO HACHTHPUUMPOBAIH C WHalleTaTOM MpHposHOrO MHpHKannoma 
CneqopatTebHO, KOHUrypaluA BTOPHYHEIX THAPOKCHIOB y MUPHKaquona 3 
MUPHKOaIA OMHAaKOBA. 

H3n0%xKeHHbIM [OKa3bIBaeTCA CTPOCHHE MMPHKOJaIA Kak TapaKcep-14-eH 
38-on-28-ana (II). 


OIKCNeCPHMCHTAALHAA WacTh 


Braaqewenue MHPUuUKONAAa. AneToHOBHe maTounBe pacTBOpH 
OCTaBLIHeCH MOCHe BEIAeeHHA MUPHKaMOua, BbIMapHsH, H CMOmUCTYyIO Macc’ 
pacTBopHK B OeH30Ne. JloOaBiiM paBubiii o6bem 20% pactsopa KOH | 
MeTAaHONe M KMNATHAH B TeyeHHe 3 uac. Pa36aBuau Bogol, oTnenunn 6eH30Nb 
HbIH CIO WH BbINapHIM ero Wocyxa. OcTaTok 9kcTparMpoBanH HeCKONbKO pa 
HeOOJbINMMH TOPUMsAMH KuMsAero alletoua. HepacrBopusityroca wacth nepe 
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PHCTAMNIU3ZOBbIBaIH M3 CiupTa c AuoKcaHom. IlonyyeHo 350 mr KpucTa0B 

c m.. 288° (ucnp.). 
Halineno %: C 81,55; H 10,90 
CgoHagO2. Briuncnieno %: C 81,76; H 10,98. 


OObIyHbIMH MeTOAaMH NosyueHbI alleTaT, NaBaUulica Tocme nepeKpuctau- 
fusaltuu W3 CIMpTa C AMOKCaHOM, TIpH 304—305° u 2,4-yuHuTpotbenHsIrusp a30H 
igs Tur. 250°. 

| BocctTaHoBpa exHue MuUpuKoaaaa. 100 mr mupukonana pac- 
fBOPHJIM B CMeCH 3 MJ S*bupa U3 Mi G6eH30Na, ROGaBuNH 3 Ma 2 N pacTBopa aulo- 
MOrHApua JIMTHA B Supe MH KHNATHJIM CMecb B TeyeHHe 3 yac. JJanee o6pa6oTa- 
1H OObMHEIM cioco6om. Tlonzirka nepeKpuclamiusallun BeulecTBa 43 WHOKCaHa 
IpHBeia K OOpasoBaHMO XapaKTepHOrO JIA MMPuKagMoua rena, MoITOMy 
BEIIIECTBO ObIJIO alleTHJIMPOBaHO. Tlepexpuctastmsozanupiit JIBaKAbI H3 CMeCH 
Wupta c XMOpomopMom alleTaT NaBusica Mpu 252—254°. Cmecb ero c AuatleTa- 
OM MHpHKasMoula NaaBusacb MpH 254—255°. 

Muxkpoananu3b BbIlomHeHE! E. A. Cokomopoli, ciekTpaJbHble HCCJIeqOBa- 
mua — JI. J. Ulvm«unok. B paOote npunuma yuactue crygent B. Tuxonos. 


BotaHwuecKHH WMHCTHTYT Iloctynuso 
AxkayemuH HayK CCCP 26 IX 1959 


WHTHPOBAHHAA JIMTEPATYPA 
1A. A. Pax6uuHHH, JIT. Matwxuna, JAH, 129, 1 (1959). 
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Jlokxaygm Akagemun nayx CCCP 
1960. Tom 131, Ne 2 


XHMH 


B. HW. MMUXEEBA, E.M. ®EXHEBA u B. H. AJINATOBA 


K MOJIYYEHHEIO JMBOPAHA BOCCTAHOBJIEHHEM 3®HPATA 
TPEX®TOPUHCTOFO BOPA FHAPHOM KAJIbBILN A 


(IITpedcmasaeno axademuxom H. H. Yepuseevim 10 XI 1959) 


BoccraHoBsieHHe TaJIOHMHbIX COeMHeEHHH Oopa THApHAOM KaJibllMA AB- 
JIAeTCA MaJIO H3Y4eHHOM peakiluen. 

Ilo yannem Xépza (*) nappl TpexxopucToro Oopa mp TemMepaType Bbfle 
200° B mpucyTcTBHH BOAOpOsa aloT ras00OpasHble NPOAYKTb!,  cojlep2kalline 
muOopan. Xarenmiousep u Ne Ian (?), uccexyA B3aNMoselicTBue Tas00Opa3HorO 
Tpexdropucroro Sopa c THpuOM KaMbUUA, YCTAHOBIM OOpasoBaHne mpu 225— 
300° auOopaHa, HO peakIluA MPH STOM TeMMepaType MpoTekasla HeMMOJsHOCTbIO. 
IIpu 300—700° ocHoBHbmM mpolykTOM 
peak ABJIAIOTCA BbICLUMe OOpaHbl H 
Oop, a pu Oowlee BLICOKOH TemMepa- 
Type — 6opua kambuna CaBe. AsBro- 
PbI pacCMaTpHBaloT peaKILHiO BOCCTAa- 
HOBJICHHA Tpexdropucroro Sopa ruy- 
PHOM KaJIbIMA Kak HOBbIH MeTOX 
nowyueHua Sopa (npn 300°) u 6opu- 
a Kasbuua (mpu 700°). 

Hacrosujaa paOota cTaBula 3a- 
JjaueH HaHTH YCJIOBHA BOCCTaHOBVJIe- 
HuA SpupaTa Tpexdropuctoro Oopa 
THApHAOM KaJIbius, OOecneuHBalo- 
mlue NOyueHHe WHOopana, MU ABMAeT- 
CA MpOWOMKeHHeM Hallux pador no 
UCCMeOBaHHIO peaKUMH Tpex@Topuc- 
Toro 6opa c ruypuyom smutTua (* 5). 
IIpopeqenuio ucculeqOBaHuA peakIluH 
spupata BFs c ruypuiom KaJibllua 
Puc. 1. Tepmorpamma cmecu rugpuga Katpuua ‘PC AUIECTBOBAJIO TepMorpaduyeckoe 

c abupatom tTpex@ropuctoro 6opa W3y4eHHe STOH peakiMu c MpuMeHe- 
HueM mMpometpa H. C. KypHakoga c 
AndepeHWaIbHOH 3aNHCbiO HW OJHOBPeMeHHBIM aHaJIH3OM OTXOJALLMX ra3oB. 

Tepmorpaduyeckui analus NoKasaJl, YTO BbIJeeHNe MHOOpana MpakTHyecKH 
coBnajlaeT C HadaJIOM KHMeHHA Stpupata TpexdropuctToro Gopa (120°), u Han6oub- 
Ilee KOJIMUECTBO eFO BbIAeACTCA IPH MOJIAPHOM OTHOIWeHHH CaHe : BFs 6.1n3KOM 
3:2, BepOsATHO, NO ypaBHeHHIO 


3CaH, + 2BF3- (C3Hs5)20 = BoHe + 3CaF, ++ P, (CgHs)o ©: 


Kpome TemoBoro acpipeKta, OrBeyalollero sTol peakituu (MackupyeTcs HasloxKe- 
HHEM TeMMOBOTO s¢PekTa BLIKHMAaHUA Sc:pupata), Ha BCex TepMorpammax (puc. 1) 
HaOolaeTcx sHLOTepMuyeckuit apexT mpu 250—322°, orpeyaiommli pasvioxe- 
HuIO Oopodropua Kamba Ca(BFa)2 (7. pas. 260—295° (°)): Ca(BFa)2—> 
—>CaF2+-2BPs, u sk30repMuueckuli acpexT upu 300—333° peakunn oOpas0BaHHa 
3JIEMeHTapHOrO Oopa NO ypaBHeHHt0: 


3CaH, -+ 2BF, =3CaF, +- 2B + 3H. 
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Cuntes u6opana ocyulectBIAICA pH TemMepatype, OH3KOH K KHMeHHIO 
aupara, | B IpHOope, cocrosilleM u3 peakTopa, CcHaOxKeHHOro MexaHuyecKoli 
MelaIKOH C PTYTHDIM 3aTBOPOM, OOPaTHbIM XOJIOAMJIbHUKOM, KalleJIbHol BOpOH- 
KOH, BBOJOM JIA a30Ta H TepMOMeTPOM (pxc. 2). B peakTop nomelilaica MopowoK 
ruapuwa Kasbitua (150 Mem) mu mocreneHHo npwimBanca sbupaT Tpexdropy- 
croro Oopa. IIpu Harpespannu cmecu yo 110—120° Hagunanocn 9HepruuHoe BBEI- 
AeneHue TMOopana, KOTOppIit Mormoulasca OeH3O/IbHBIM pacTBOpOM MapaTosyH- 


Cy 


Al 
ennee| 
ae 
ANY, 
dis 


H | 
/ [bo 


HH NNO2DOITI- 


~ITEMbH. 
KODOHKE C 
OLO9° nH 


Yl)” (CuHq)o0 M=CH3C gH, NH» 
8 CgHg 


Puce. 2. IIpn6op Ana nonyyenna qudopana 


una. Brixo WuOopanHa paccunTEIBaJicd JBYMA MWyTAMM: no ero kowMue- 
CTBY, CBA3AHHOMY aMHHOM, HW MO pacxoyy Tupusa Kablud B peaKWHOHHOM 
cpeye. 

CooTHolleHve peareHTOB OKa3bIBaeT pelllaioljee 3HaveHMe Ha BbIXOL Ju6o- 
‘pana (ra. 1). [lpm HegocrarouHoM KomMYecTBe Shupata Tpexdropucroro Sopa, 
lipHMepHo uepe3 1—2 uaca mocuie Havaa BbIAeeHuA LMOopana, B peakKWMOHHOH 
CMeCH Pa3BHBaeTCH CAMOMPOM3BOJIbHaA SK3OTePMHMYeCKaA peaKkWA, B Pe3yJIb- 
TaTe KOTOPOii TeMnepaTypa cMecuH MoBpItaeTcs Lo 450—500°. IIpu stom peaKyuox- 
Has CMeCb YepHeerT H BHIXOA AHOopana pesko mayaer (onpIThI | u 2). HanOonbumii 
BBIXOM MOCTHraetca pH us6nITKe apupata no 60% (onpiTH 4 u 6). InemeH- 
TapHbie OpoM u io akTMBMpyloulero AeHcTBUA Ha M3y4aeMylO peaKIHIO He 
OKa3bIBaloT. 

B rTBepyptx mpokyktTax peaKIMH XMMM¥eCKHM HM peHTreHorpaduyeckuM (10 
Jle6ato) Meroqamu OOHapyxeHpi CaFe, Ca(BFa)2, CaHz u sementapupil Oop. Ha- 
Juune Ca(BF:)2 mogrBepxeHoO TakxKe M TepMorpatbu4ecKuM MeTORoM. O6pa- 
30BaHue Oopodropusa KaJIbluA MOMKHO TpescTaBuTb cede mo cxeme: CaF2-++ 
B 2BFs= Ca(BFa)z. 

Boporuyspux Kambuua Ca(BHa)2 xumMuueckuM NyTeM B MpOdyKTax peakuun 
He OOnapyken. Iomyuaromniica AuOopan UAeHTUPUUNPOBAJCA B Bue ero coequ- 
HeHHI C N-TOMYHAMHOM MW TpHMeTHJaMHHOM MO cosep2kauuto Oopa u ruApHAHOro 
BOopoya MH MO TeMMepaType MiaBJeHuA. 


Hatijeno %: B 8,98; 9,12; [Blea Bally(> Dd BX 
CH3CsHaNH2-BHs. Brruucmeno %: B 8,95; ae 2,489 


T. na. 59—60° (no mur. JanHpim 60° (’)). 
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Haligeno %: B 14,95; 14,70; Hap 4,130; 4,425 
(CHg)2N-BHs. Brtuncneno %: B 14,85; Litany 4,128 
T. na. (mocne Bosronkn) 94° (no mutT. JaHHEtM 94° (°)). 


Ta6auna 4 


Tlanupie m0 u3yYeHHIO peak THApNsa Kaba c supaToM TpexdTopucrtoro Sopa 


5 Bssiro, r (MOJ.) Burxonz B2H,, % n-CHLCHNH, BH, 

= Mosapu. T-pa 

Z OTHOUICHHE peakuiib, 

4 comepxa- 
CaH, | BFy-(CiH,)2 0 | CHe: BF. "Xony |CHCH,—| or |r. nm, °C Epon, = 
CaH, |—NH,-BH, Arup» % 
Jean | 3050 BP 2ye 22 | He onp.| — — — 120°, 3a- 
! (0,3) (0,25) TeM JO 
450° 

Ph VAIS 30,0 Dd ae: 62 | He onp.| — — = To #*e 
(0,32)} (0,25) 

Bh (410) 22 OLA ieee 20 | He omp.| — = — To xe 
(0,25)) = (0,23) 

4 4,2 14,3 A | =41008) Hesonpa||) == = — 420° 
(0,4) (0,1) 

5 6,32 Wa oe 13 65 20,61) 58—60 2,47 120g 
(0,15)) (0,4) 

6 Gros Pails} 4 W100 95 22,45| 58—59 2,09 | To xe 
(0,45)} (0, 15) 

7 GroZ BORO EO) 15) 70 30,60} s8—59 2,28 | To xe 
(0,15) (0,15) 


PesyJIbTaTbI HacToseH paOoTbl NOKa3bIBalOT, YTO AMHOOPaH C XOPOLIHM BBI- 
XOJOM MOXKHO NOJyYaTb BOCCTaHOBJIeHHeM Sc*upata Tpex@Topucroro Oopa rHd- 
PHAOM KavJbiya. 


Tloctynu1o0 
Pf. ONS 


UMTHPOBAHHAA JINTEPATYPA 
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Hoxsagn Arkagemun wayx CCCP 
1960, Tom 131, Ns 2 


XHMHA 


B. A. MOHOMAPEHKO, I. B. OJABALIAH 
M 4seH-Koppecnonyent AH CCCP A. Jl. NETPOB 


K BOTIPOCY O MEXAHH3ME PEAKILHM MPHCOEXMHEHUA 
KPEMHHAPHAPHIOB K HEHACBILEEHHbIM COEAMHEHHAM 
B MPHCYTCTBHM IJIATHHHPOBAHHOrO Ys 
HW MJIATHHOXJIOPHCTOBOAOPONHOM KUCJIOTHI 


OTHOCHTeJIbHO MeXaHHSMa peakIHH MpucoemMnenuA KpemMHuaTHApULOB 
HEHACHILCHHEIM COCMMHEHHAM B IIPHCYTCTBHM MaTHHHpOBaHHOrO yruiA u 
[aTHHOXJIOPHCTOBOROpOAHOK KucsoTH BenKesep u Xukuep (1), Cnefiep u ero 
roTp. (*, *), Tyamau, Cumbpepmitelin u Bente (*) spickasbipaioT mpenovio- 
KKeHHe, UTO OHA MpoTeKaeT MO reTepOJIMTHYeCKOMY, HOHHOMYy MeXaHH3My. 
Halim wnadsiojeHHa MO «KOHKYpHpyr1ollemy» MpHcoequHenuto Kpemanit- 
THIPHLOB K PTOPSTHMAIMIOBLIM S(PUpaM, HaNpOTUB, MpHBeJIM Hac K BbIBOLY, 
HTO OHA ABJAeTCA CKOpee cHelndpuyecKOH romowHTHYeCcKOH peakuuel (°,°). 
He crelMu4HOcTh 3akslOUaeTCA B TOM, YTO OHA MpoTeKaeT Ha MOBepXHOCTH 
reTeporeHHoro KaTasusaTopa. Bo3moxHOcTb no_oOHOrO pofa pauKasIbHbIX 
ipeakWHH B reTepOreHHOM KaTaJIMu3e B HaCTOMLee BPeMA OOOCHOBaHa H TeOpe- 
mayecku (7,8) wu 9KCMepHMeHTaJbHO (°). 

| B gannolt padote Mp nposouKHIN u3y4YeHHe MeXaHH3Ma peakllMu Mpucoelu- 
{HEHHA KPCMHHHTHAPHAOB K HEHACHINCHHLIM COeCMHEHHAM B IIpHCyTCTBHM Mia- 
MHUpOBaHHOrO yruia. [Ipexe Bcero MbI NOMbITAIHCb «83a(pPHKCHPOBaTb» paluKa- 
bl, BOSHUKAaIOlve Np B3aMMOJeMcTBUH KPpeCMHHUTHAPUAOB C NaTHHApOBaHHbIM 
lyrJIeM H, OYeBHAHO, CBA3AHHbIe C HMMC MOMOIMbIO AMpeHnINUKpHrHnypasu- 
ita. Jlanupie Tab. 1 yOequTeIbHO TOBOPSAT O TOM, 4TO KaTaIH3aTOp 3HaYHTeJIbHO 
joOeruaeT TroMomHTHYecKHH paspprB cBaselt Si—H sp CeH;SiHs, (CeHs)2SiHe, 
\((CeH;)3SiH, (C2Hs)sSiH u (CHs).(C2H;).SiH, mpuBoga k O6pas0BaHHlO aTOMap- 
/HOrO BOOpOda, KOTOPHIM «uKcupyerca» AuPeHWINMKPMITHApasHJiom 


| Pt/C ; « ACH NNCHANOn)2: x: 
oi — HH — = Sf 4-H ce Sp OOH) El Og Ely ON Oa) ae 
1 ~ 90 — 95° 


'To, 4ro Mpu 3TOM He Mpoucxo_UT ruspupoBaHua NOs-rpynn JoKasprBaetca 06- 
PaTHbIM MpeBpaliieHveM AncdeHHINUKpHITHApasHHa B CBOOOLHEIM paquKall Ju- | 
eHUJINUKPHITHApasHl, KOTOPOe JIerKO OCYULeCTBAAeETCA MOA BJIMAHHeM Mepeku- 
‘(CH cBHHILa 


PbO, é 
(CsHs)a NNHCeHz (NO2)3 —— (CeHs)2 NNCgHs (NO2)s. 


Cxopocrb pasppipa cpa3u Si — H, kak BuHO u3 TAO. 1, cyllecTBeHHO 3aBHCHT 
OT CTPYKTyPbI KPeCMHHUTH pHa: YeM Oovlee 3akPbITOH 3aMeCTHTeEIAMH ABJAeTCA 
pearnpyromlaa Si — H-cpa3b, Tem TpyHee mpoucxogzuT paspprB. B ciyyae 
(CoH;)3SiH B BHIOpaHHBIX HAMM CTaHJapTHbIX YCNOBHAX TOMOJMTHYeCKOrO 
THApUpOBaHuA AMpeHuINMKpHITHApasua NoYTM He HaOsmoxaetca. Tovyou 
“HW TeTpadropsTuualMAOBbI apup Hu Ges KaTasIMsaTOpa, HH B ero NpHcyTcTBuN 
He BBISbIBAIOT OOpas0BaHMA pauKasOB, KOTOpble MOFVIM Ob! «yJaBJIMBaTbCA» 
AuenwINuKp ITA ApasvJiom. 

Kak yoke Mb cooémm (°) Ip «KOHKYPHpYIOlleM> MPpHCOeAMHeHHH MCHONb- 
30BaHHbIe HAMH KPeMHMMTMAPHALI pacnosaralorca B CJeLyIoulMH pA yOpiBato- 
ule AKTHBHOCTH: 

(CH3)(CoHs)2SiH > (CHs) (C2Hs) (Cl) SiH > (CeHs) (Cl)2 SiH > ClsSiH 
2,5 1,2 4 0,9 
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B TO BpeMA, KaK NpW OObIYHOM IIpHcoeMHeHWH OHM paclovaralwTcA B He- 
CKOJIbKO HHOM pa: 

(CoHs) (Cl) SiH > (CHs) (CoHs) (Cl) SiH > ClsSiH > (CHs) (CoHé)s SiH. 
Jlobannenve axe HeOompumx Konmuecrs C,H;SiHCl, x (CHs)(C2Hs). SiH 
CymlecTBeHHO oO6sleruaeT IpHcoesMHeHHe TocseqHero. 

Ta6auuna ft 
Tomosutvueckoe ruspupoBanue AubenuanuKpusruppasnvia (1) 


Bpems’ npe- 
Ne Kouuu., Koana. I, Kosuy. 1% heels 
uleHua I 
Fe aA @PopmMyvwia KpeMHHruApUAa (moste#) ; Pt/C, r te ih Rae 
4 CHa 2,04 0,0050 = 240% ** 
st — Hi 
Hy ‘On 0,0050 0,0200 480" 
(0,02) 
2 CH Pees 0,0050 2 400 
Hes ti 
CH 9,32 0,0050 0,0200 40 
(0,02) 
a 4 
3 é Ssitt A oe 0,0050 0 
2.16 0,0050 0,0200 2 
(0,02) 
4 Ce oo 0, 0050 am 20 
a. See 3.70 0,0050 0,0200 10 
OU i~Ss ‘i (0,02) 
Nw 
5 WN 2,50 0,0025 eg 240 ** 
wz (0,01) 
_ |S 2) 0,025 0,0400 240** 
GCSh (0,01) 
a y ; 
4 NS 
ae 
6 CH, = CHCH,OCF,CFCIH 3 49 0,0050 at 240%+ 
3.49 0,0050 0,0200 2n0** 
(0,02) : 
7 ~— Sen, FA 8, 0,0050 — 960** 
-9 4:85 0,0050 0,0200 960** 
(0,02) 


* TIpw Temmepatype KunenuaA rugpuza 78°. — 
** B peueHue yKa3aHHOrO BPeCMeHH 3aMeTHEIX H3MeHeHHH I He HaOmopaeTCcA. 


OTH (akTbl MO%KHO OOSACHHTb, OMYCTHB Ha NOBeEPXHOCTH MWaTMHUpOBaH- 
HOrO yIJiA CNeLYIOUMH payuKaJIbHbI Mpoiecc, HaYHHAaIOLHHCA Cc pa3pbiBa CBA- 
3H Si— H B C,H; (Cl,) SiH, koroppili, ovepuyqHo, nye afcop6upyetca Ha 
MOBepXxHOCTH: 


Pt/C ri . 
1) CH Sich = Ga si@ier ta. 
2. CoHsSiCle --HSi (CHs) (CzHs)2 > CeHsSiHCle+ $i(CHs) (C2Hs)o; 
3. (CaHs)2 (CHs)8i -+ CHy = CH- R + (C3Hs)2 (CHs) SiCH2CHR; 
4, a) (CpHs)2 (CHs) SiCHeCHR ++ HSi (CHs) (C2Hs)2 > (C2Hs)2 (CHs) SiCHzCHaR + 
+ Si(CHs) (C.Hs)o HT. 2. WIM 
6) (CsHs)2 (CHs) SiCH,CHR 4- Hf > (C2Hs)2 (CHs) SiCH»CH2R. 
Hayao peakIWi MOXKHO TpeACTaBUTb H HECKOJIbKO HHbIM o6pa3om, a HMECHHO 


c mpucoeyquHeHMeM pafuKasa (C2H;)(Cle)Si k KpaTHO cBaA3M Cc MOcMeLyOULHM 
BoBJeveHueM B peakumio (CHs)(CeHs)2SiH, caasb Si—H koroporo pasppiBaercs 
NO BIMAHHeM pafluKasa (C2H;)2(CHs)SiCHeCHR serue, em y C2H;(Cle)SiH. 

[leppaa cxeMa MpxMO yKa3bIBaeT Ha BO3MOXKHOCTh JeliTepooOMena NO], BIMA- 
HHeM IWIaTHHHpOBaHHoro yrvia Mexyy (CeH;)(Cle)SiH wu (CHs)(CeH;)eSiD 
B YCJIOBHAX peakILUH. 
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Hanupie a6. 2, B KOTOPOl MpelcTaB/eHEI pesyAbTATHI OMBHITOB 110 JeliTepo- 
OOMeHY, NOATBepxX aor 3TO Mpesnonoxenne. Bes KaTallu3aTopa JeHTepoobme- 
Ha HeT. KataM3aTop u CTeHKH aBTOKJIaBa, Ha KOTOPbIX IPH MpoBesleHnH OMBITOB 
¢ HePtCle scerfa ormaraetca muiaTuua, JlerKO BbI3bIBaIOT jeutepoodmen. IIpu 
atom CeH;SiHCls serynaer B peakuuio jJelirepoobmeHa mpHMepHo Ha 50%. 
PaccmoTpeHve peakUMM NpHcoequHeHus, B OCHOBHOM, Kak romomUTHYeCKOL 
| NO3BONAeT HE TOKO OOBACHUTh PAN pahee TPyYAHO OObACHHMEIX (paKTOB, HO 


a Orn ereanee 


HelitepooOmen mexxay C2H;SiHCl, u (CH) (C2H5)2 SiD 
(WHppbI B CKOOKaxX OTHOCATCA K NpozyKTy, CONpHKacaBleMycA CO CT€HKaMH aBTOKJIaBa) 


CoyepxaHue B cmecu, % 


Ps : 5 
: SI 
= s = 
a, 3 z ie 
HauMenHoBaHue onbita xe Oo eS F = a <) n 
3 = 5 s x Ss) css oe 5) 
S : - - 5 Ho} en) 1S) Q 
iy i>} 1S) fe) — N ~ -_ 
5 er er We We are et Sate Ae 
3 3 5 5 a3 eal = te hi 
3 x Ss a oS S) S) g ro) 
1 HarpepaHue B CTeKJIAH- 
HOW ammyse 6e3 KaTa- 
au3aTopa — 153 6 2 59 10 31 — 
(30) (22—25) (a) (6) 
2 HarpeBanue B aBTOKsaBe 
Cc KaTalusaTOpOM OLB 168 9 2 (30) (22—25) (a) (6) 
3 HarpepaHue B cTeKAAH- 
HOM aMmnyste c KaTasu- 
3aTOpOM 0,05 168 7 2 30 22—25 a 6 


IIpumMeuaune. a) Mutencusyocth aHHuu Si—D B (CHs) (C2Hs)2SiD — 1527 cm-, 
| Ho aHHbIM CNHeKTpOB K. Pp. C. 3Ha¥HTebHO yOpIBaeT; 6) B cmexTpe k. p. Cc. cMecH mOAB- 
JACTCA HOBAaA WHTeHCHBHaA wMHHA 1608 cm, cooTBeTcTByrwollad uactore Si—D B 
/C.H5SiDCl.. 


|M B KaKOH-TO cTeneHH Oowlee CO3HATeIbHO MOMOHTH K NOMOOpy KaTasHsaTOpoB 
| 3TOH MpakTMYeCKH BaxKHOl peak. Tak, XOPOWWO H3BeCTHO, YTO IPH lipucoesu- 
HeHHH KpeMHHHMTHApuAOB K aKPUJIOHHTPHJLY B NPHCyTCTBHM CBOOOHO-pasnKaJb- 
HbIX HHHUMAaTOPOB MoceqHHH JerKO NOJMMepHsyeTcCA WIM JaeT CMeCb BbICOKO- 
| KMTAMLUX TelOMeposB. B npucyTCTBHH MJiaTHHUpOBaHHO"O yr, Pe mpowecc s0- 
‘KasIM30BaH Ha MOBeEpXHOCTH KaTaJM3aTOpa, 3TH peaKUHH B 3HAUHMTeIbHOM cTe- 
‘MIeHH MOJaBJIAIOTCA, HO BCe xe HMeIOT MecTO. MoxkHO OaraTb, YTO pu reTepo- 
| JUTHYCCKOM Me€XaHH3Me 3TH CPakTOPbI He OyLyT UrpaTb yxe Takow pon. He cay- 
yalHO C AKPHJOHUTPHJIOM HMeCHHO OCHOBaHHA ABJIAIOTCA HaWOoslee MOAXOAAULH- 
|MH KaTaslIM3aTOpaMu MpHcoequHeHHuA moO cxeme (19,1): 


= Si-H7~ + CH, = CH2CN — = SiCH,CH,CN 


_ B coorsercrBuu c 3THMH COOOpaxKeHHAMH MbI NPOBeJH MpucoeqMHeHHe TPH- 
| XJOpCHulaHa K aKPVWJIOHUTPHTY NOL BIMAHHeM JMMeTHJIMMahHaMufa, KOTOPOe rpo- 
‘so ycnemHo. J]uMeTusiHaHaMH, ABJIACTCA HOBBIM KaTaJIM3aTOPOM IIpHcoeyu- 
|HeHHA KPeMHHHTHApuAOB K HeHAaCbILLeHHbIM Coe MHCHHSM. 

TIpucoequnenue B mpucyrcrBua HePtCle mporekaeT HeCOMHeEHHO cCJIOxKHee 
|y2Ke XoTa Obl moTOMy, 4TO mpu 9sTOM HePtCle Gombuleli YacTbIo BOCCTaHaBJIMBaeT- 
ca Wo Pt. Most nosaraem, UTO H JIA TOTO CyYaA TOMOJIMTHYeECKHH MeXaHH3M 


| = 


|Jyuuie OObACHAeT SKCMePHMeHTAJIbHBIe (pakTbI, eM FeTrepOuJMTHYeCKHH. 
IKCMePHMECHTANbBHAA YACTbh 


1Tomomutuueckoe Trus_pupoBaHHe AuMmenuvAnsE- 
Kpuaruxpasuaa (I) B AupenuanukpuarudApasun (Il). 
OnpiTbI NpOBOLMIMCh B CTaHLapTHbIX yC/IOBHAX MIpH Temmepatype 94° KaK 
6e3 KaTalM3aTopa, Tak H B ero NpucyTcrBun. PesybTaTHI OMbITOB MmpecTaBue- 

HbI B TaGu. I. 
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2,.MeTHAMHSTHAKPeEMHUHAeHTeEPUL (CHa(C2H;)2SiD). 
80 r (0,58 Mousa) MeTHAuaTHIXNOpcHiaHa, 40 r (4,4 Mousa) DelTepua JMTHA 
u 105 Ma a6c. AuOyTHOBOrO sc=bupa HarpeBasn B TeyeHHe 20 Yac. B peakTOpe U3 
HepKaBelolleH crasIM, CHaO2%KeHHOM MeXaHM4ecKOH MelllaJIKOH, TepMOMeTpOM 
M PpeKTHPUKALHOHHOH KONOHKOM C HUXPOMOBOH HacaQKOH MpM TeMMepatType KH- 
TICHHA CMeCH HW MIpH 9Heprv4yHOM MepeMewmMBaHHu. M3 nowyyeHHOU ChIpOH CMeCH 
MCTHJILM9THIKPeMHUMeliTepHya MOBTOpHOH peKTudukalluelt BbifeneHo 30 TF 
(50%) MeTHAAMSTHIKpeMHHMehTepHya, KOTOPHIN, MO JaHHbIM CIeKTPOB K. P. C., 


colepxKan oKono0 24% (CHs)(C2H;)2SiH, tT. Kun. 76,8° (735 MM), d; 0;71023 
nol 3975. 

3. Teitepoo6OmMenH Mexgy CeH,;SiHCle u (CHs)(CeHs)2SiD.. 
BuausHue Katausatopa (1% Pt/C) wa JelirepooOMeH BUHO M3 JaHHbIX TAO. 2. 
OnpiTbl MpOBOAWJINCh B CTeKJIAHHOH aMMyvJie, MOMelaBleHcA B aBTOKJaB U3 
HepxaBerouleH ctTaiH 1X18H9T *. Jina onpefeneHua BIMAHHA CTCHOK aBTO- 
KlaBa Ha JlelirepooOMeH ObidI MIpOBeeH TakK2xe OMIT B CaMOM aKTOKJIaBe. YcJO- 
BUA peakUuu JelirepOoOMeHa COOTBETCTBYIOT YCJOBHAM peak MmpHucoeqHHe- 
HMA STUX Ke THAPUAOB MW eliTepHAOB K HeHAaCHILIeCHHBIM COeAHHEHHAM B MpH- 
cytctaun 1% Pt/C. KonnuectBeHHbi H KaveCTBeHHbIM aHaJIM3 CMeCcH MpOyKTOB 
peakluH MpOBOZMICA C NOMOMbIO CNe€KTPOB KOMOMHAMMOHHOTO paccexHHA 
u.-c). ciekTpos **. TouHocTb onpefeleHHA COep?KaHHA KOMMOHEHTOB CMeCH 
coctapinet ~ 1—3%. WUcxoqnaa SKBHMONApHad cMecb cogxepxKana 56% 
CeH,;SiHCle u 44% (CHs)(C2H5)2SiD u (CHs)(C2Hs)2SiH. Ilo tanHnm u.-k. cieK- 
TPOB COJlep>kaHHe KOMMOHEHTOB B TOM %e CMecH cocTaBAO: 59% C2H;SiHCle, 
31% (CHs)(C2H5),SiD u 10% (CHs)(CeHs)eSiH. Jaa peaxunu 6panu 11—46/r 
S9KBHMOJIAPHOH CMeCH HM  COOTBeTCTBYTOLLee KOJIHUCCTBO KaTaJIH3a- 
topa (0,1 r 1% Pt/C ua 0,2 mona cmecn). ConocraBseHue onpiTos | u 3 ACHO yKa- 
3bIBaeT Ha TO, YTO 1% Pt/C B ycnoBHAX, NPHMeHAeMBIX TPH. MpMcoeqHHeEHUAX, 
KaTalu3upyeT JelitepooOMeH Mexkyy C2H;SiHCle u (C2H5)2(CHs)SiD. Tipu stom’ 
CeH;SiHCle scrynaer B peakiHio npuMepHo Ha 50%. Buarmanue cTeHOK aBTOKJIa-, 
Ba, Ha KOTOPHIX OTJIOXKEHBI CJleQbi MIaTHHb! OT ONbITOB c HePtCle, Kak BUXHO 43 
onbita 1, ABJIMeTCA TaKHM 2Ke, Kak WM BHAHMe 1% NMNaTHHMpOBaHHOTO yrua.: 

4.B-Tpuxnmopcuaunanponuonutpuan — _ ClsSiCHeCHeCN. 
40,6 r (0,3 Moma) cHIMKOXxNOpomopma, 15,5r (0,3 Moma) akpuuoHUTpHaa u 3 Tr 
(0,043 Moa) AHMeTHIWHaHaMHfla B CTCKJISHHOM COcyJe, MOMeIIeHHOM B Mpo6u- 
PpOUHBI aBTOKJIaB, MOcTeneHHO HarpeBasIu B TeueHHe 2 uac. IIpu 124° Ha6st0- 
JjasicA CKaYOK TeMMepatyppHl NO 168°, aBseHue npu sTOm AocTurso 8 arm. V3 
CbIPOH CMeCH NpOXYKTOB peakWMH Noce AByX MeperoHOK B BaKYYMe BpIemeHO 
20,3 r (37%) unctoro B-TpuxsopcHsMANponMoHUTpHaa, T. Kun. 92—94° (15 mm), - 
T. nu. 34—35°. JIutrepatypHpre JanHpte (2*): T. nt. 32—33°. 


Vucruty? oprannueckoh xumuu um. H. JI. 3enuucKoro Tlocrynu.1o 
Axkayemun HaykK CCCP 4 XII 1959 
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** 3a mpopeyenue anau3a BbIpakaem OarofapHoct IO. IT. Eroposy. 
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Tornagn Akanemun nayr CCCP 
1960. Tom 131, Ni 2 


XHMH #1 
JI. A. PESHHLKHA u K. TF. XOMAKOB 


KAJIOPHMETPHYUECKOE ONPENEJIEHWE TENMJIOTbI OBPASOBAHHA 
@EPPHTOB 


(ITpedcmaeneno axademuxom B. H. Cnuypinsim 10 XI 1959) 


B juTepaType HaCUHTHIBaeTCA CPaBHUTeIbHO HeOOMbIIOe UHCIO paborT, WesbIO 
KOTOPBIX SABJIAJIOCb OlpeflemeHHe TepMOAMHAMHYeCKUX QYHKUMH deppHTos. 
Jia mpakTuueckux lWeseH cHHTe3a (eppHTOB HeOOXOZHMO OMpeseneHue CBOOOL- 
| HbIX 9HEPrHH MW TeMIOT OOpasoBaHHA teppuToB. TennorTpt o6pa3s0BaHua deppu- 
TOB Me, WHHKa HM KaJIbllHA ObiIW ONpeeeHb! MO pasHOCTH TemOT B3aHMOser- 
CTBHA CMeceli OKHCIOB H eppuTOB mpu 413° K co cmecbio cepHoli u octbopHor 
KUCNOT, KaK ONMcaHO paHee Npu ONpeeeHHU TeNNOTH OOpas0BaHuA cbeppuTa 
Maria. 

@MeppuThl Meu VM WuHKa Obi MpHrOTOBJMeHbI TEPMHYECKHM Pa3JIORKeHHeM H30- 
MOp(HBIX IeHUTOB cocTaBa: */3MSOs -?/3 FeSOa -(NHa4)2SO, -6H2O, rae M = Cu 
unu Zn. DeppuT KaJIbluA NOMyUeH KepaMuyecKHM MyTeM “43 CaCOs u FezOs mpo- 
KauBaHvem mpu 1100°. Bo scex cepuax onbITOB OpawH OMHAKOBbIe HaBeCKH 
cbeppHTOB HM COOTBETCTBYIOUINX CMeceH GeppHTOOOpasy!IOWIHX OKHCIOB, YTOObI 
KOHeUHBIe paCTBOPbI HMeJIH OAMHAaKOBOe pasOaBuieHne. B tab. 1 cBeqeHbI pesyJb- 
TATbI OMbITOB MO ONpeesIeHHIO ZHTAJIbIMH PaCTBOPeHHA CMeCelH OKHCJIOB u dep- 
puToB B KucmoTe upu 413° K. 


Ta6Oauna 1 


VMicxoyHoe BelllecTBO 


5 5 a a 
ef ge Snera hecegnaiacl i epee me elem 
nee ~ o = = ov a a 
mH | ~w | am ~ ce Bs 5: w+ 
+3 Qs ae oes +2 Gis 
os “8 on Brea O% eos 
a) 30 oi = (ees wo ae) 
Os Os N oo N oo O36 Ons 

SuTaIbIHA pacTBopeHus 
—AH, kkal/MOJIb 61,5-L0,9]59, 9-0, 4/62 ,8--0, 3/55 ,8-L0, 5/87, 7--0,8/68,6-+-0,9 


Sutambnua oOpasopanna dep- 
puta us oKucnos —AH, 
KKaJI/MOJIb 1,6 7,0 19,4 


YuntpBadx onpeseseHHylo paHee TemuloTy OOpasopanua MgFe2Os uz MgO 
u FexOs— AHy;3= 9,2 KKas/MOb, MO%KHO CielaTb BbIBOL ‘00 yMeHbIWeHHH 
TeMMOTE O6pas0BaHuA eppuTOB u3 OKHCIOB NO pAty Ca — Mg — Zn —Cu, 
coBnayaiouleMy C pAXOM HanpsxKeHHii MeTa0B. BecbMa MaJbili 9Sk30TepMH- 
yeckhit stdekT mpH oOOpa3s0BaHHH CuFezOs u3 oKHCIOB XOpowio cormacyerca 
¢ TepMuyeckKoli HeycroliuuBocTbio CuFe2Os spite 1100°, korya HaOmogqaerca 1HC- 
couvauua 4CuFesOs= 2Cu20 + 4Fe2Os+ Os. 

Tina Bptuucnenua Tenor o6pasopanua CuFe2Os u ZnFe2Os u3 ameMeHToB 
mpu 413° K 6pwiH ucnomb3soBaHbl ypaBHeHua Cp H BeMUMHE! AH a9 (JIA OKHC- 
nop (1,7). 3 asTux aHHbIX, C HCNOMb3OBaHHeEM OMpeeIeHHbIX B HacTOAtteli 
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padore TelJIOT OOpasOBaHUA W3 OKUCOB, ObiuM BEYNMcTeHD! AH4;3;CuFe2Oa= | 
= —233,7 kkas/Momb 4 A435 ZnFe.Ou= —284 ,9 KKas/ Moub. Ja :eppHuToB | 
MarHUA M KaJIbIMA BOSMOMKeH Mepecuer TepMOAHHAMHYECKHX TaHHBIX K 298° K, | 
TaK KaK TeIJIOCMKOCTH HM SHTPONHH UX OMpeseneHbt Kunrom u BOHHHKCOHOM | 
(°,4). IIpupoqum 3HaueHHa Tenor O6pas0BaHuA UM CBOOOAHEIX 9HEprul OOpaso- } 
BaHHA (eppHTOB MarHHA UM KaJIbulus. 


— Airs, — AZops, 

KKaJ1/MOJIb KKaJI/MOJIb 
MgFe204 349),9 322,9 
CaFe20, 365,9 340, 2 


B wutTepatype onucaHbt {Be paOoTnl Mo onpeyeseHHIO TeNJIOTH! OOpas0BaHHA ~ 
cbepputa Kaiba. Mapmianb (°) oleHua TenoTy O6pa30BaHua CaFe2Os AH = 
= —398 kkas/Momb. Iloswe Xounyc (°) Hamem AHggg= —364,5 kKan/MOUb. | 
Jlanupie Xonyca copnajator c HalliuM onpesesmeHHem (A H9,=—365,9 kKasI/Moub). 


Mocxkosckuh FrocyJapcTBeHHbI yHHBepCHTeT Tloctynnsio 
um. M. B. Jlomonocosa 3 XI 1959 


UMTHPOBAHHAA JIMTEPATYPA 


1M. X. KapanetTba uu. Xumuyeckan TepMoqunamnka, M.— JI., 1952. 2 F. R os- 
sini et al., Selected Values of Chemical Thermodynamic Tepe dene Circ. 500, Washing- 
ton; 1952. *®K:. R: Bonnickson, J: Amt Chem. Soc, 76, No) 1480" (19548 
4E.G. King, J. Am. Chem. Soc., 76, Ne 6, 5849 (1954). © G. M archa 1, Jo Chink 
Phys., 23, Ne 1, 38 (1926). ®O. Honus, Zement, 24, Ne 48, 761 (1935). 
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Horsayn Akagemuu nayx CCCP 
1960, Tom 131, N 2 


XHMHA 
A. H. CEPrEEBA nu K. H. MHXAJIEBHY 
CHHTE3 JUCY JIb®OTPHOMAHOAKBO-KOBAJIBTHATA KAJINA 
(IT pedcmagaeyo axademuxom A. A. puxbepeom 21 XI 1959) 


IlvanometamaTbl CMellaHHOro, MpyccHAHOrO THNa HCCIeqOBaHbl B 3Ha- 
UHTeJIbHO MeHbIlleH CTeMeHH, YM COOTBETCTBYIOWIMe OHOPOTHbIe COeAMHeEHHA. 
OTO 3aMeyaHHe BCeleIO OTHOCHTCA K CepyCOJepKallHM IMaHOBbIM KOMMVIeKcaM 
MeTaJIJIOB, Cpe KOTOPbIX H3BECTHbI TOJIbKO HEMHOFOUNCJIEHHbIe NpescraBuren, 
ommcanHpe B padotax E. Ilemapa (+), K. Tetige, K. Tocpmana (7), E. Kpenana 
(*). B nopeltmeh murepatype (*) yNOMAHYTHI cepycoyepxKalive KOMIMIeKCHBIC 
WHaHubl *%evlesa, cocraBa Nagnl Fe2(CN)sSeln, O6pas0BaHue KOTOPHIX NOsBONAeT 
| OTKPbIBaTb HOHbI Cepbl B WeNOUHOH cpere. 
| Haim mpesbizqyume padotr (©), nocBalleHHble PHApoKcocybporerpaluaHo- 
| MOHOeaTaM, WOKa3aJIH BOSMOXKHOCTH YCHelHOro OOMeHa THAPOKCHJIbHBIX Ppynn 
Ha HOH Cepil. 
| )KenatesibHO OblJIO HCIbITaTh STY PeaKUHIO [WIA WpyruX MeTasJOB, OOpasyto- 
| IHX PHAPOKCOWMaHOBble COeAHHEHUA. Taka BO3MOXKHOCTb NpedcTaBusach MIA 
| koOambTa, OOpasyloulero coequHeHve Ks{[Co(OH)(CN);] -H2O, nomyuenHoe 
| JI. Cmutr, 1. Kaetu6eprom u E. Ppucsompgom (8). Wcxoquoe coequHenue Tpex- 
BaJIeEHTHOrO KOOaJIbTa ObwlO MOJyYeHO MO MeTOY BbIlleyKa3aHHbIX aBTOPOB 
| JelicTBHeM paccuHTaHHOrO KOJMYeCTBA WHaHHCTOrO KaJIHA Ha a80THOKHCJIBIN KO- 
| OalbT WM JasbHeLiIUMM OKUMCJIEHHeM MeHTallMaHOaKBO-KOOaJIbTMaTa KaJIMA KUCJIO- 
| pooM BOsAyXxa. 

Hamu w3yuasacb peaKUMA B3aHMOJeHCTBHA STOTO COeAMHEHHA C CePHHCTHIM 
KaJIHeM, KOTOPad WeT MO ypaBHeHHW: 


Kg [Co®+ (OH) (CN)s] + 2KeS 4+ HzO = Ky [Co*+ (CN)sS2 (H20)] + 2KCN + KOH. 


K 30% pacrBopy HcxofHOrO coeAMHEHHA NOOaBJIAJIM CepHUCTHIM KaJIH B MO- 
JIMpHOM cooTHoweHHH 1:1 nu 1: 2. 
| B o60ux cayyaix HaGulOamocb MocTremeHHOe H3MeHeHHe IBeTa pacTBopa 
OT TeMHO-KOpH4HEBOrO AO %KeTO-opaHxKeBoro. PeakiMA MpoTeKaJla pH KOM- 
_ HaTHOH TeMMepaType B TeYeHHe HECKOJIbKUX YACOB, MPOAYKT BHIMeIAJICA Ha Cue- 
| qyromMi JeHb Cc NOMOMIbIO STHMOBOTO cnupTa. CoequHeHve OOpasyerT KpynuHple 
| poMOuyeckue KPHCTaJJIbl TEMHO-AHTapHOrO WBeta. HesaBucuMmo oT KouMUYeCTBa 
_ BBOJMMOFO CepHHCTOrO KaJIHA OBO MOyYeHO BelllecTBO OAHOTO UM TOFO xe CO- 
cTaBa. 

XMMMYeCKHH aHaIH3 Wal ceLyIoulve pesyJIbTaThl: 


Hatineno %: K 30,21; 34,82; Co 12,32; 12,63; 
IN| ROR Ole Ss OMS 4183. 7c 
H.O 19,93; 19,87 


Ka [Co (CN)3 Sz (H2O)] - 4H2O. Borunceno %: K 34,94; Cops Ai: 
PeLeakoesa ae ° N 9,38; S 14,33: 
H,0' 20,13 


Jn ycTaHOBJeHHsA KOOPAMHaUMOHHOH (opMyYVIbI COeEAMHEHUA ODIO TIpOBeeHO 

W3MepeHne d/leKTpompoBosHocTH ero pacrsopa. BennunHa MovlekyIApHoli 
25° 

aleKTponpopomuoctH Ama pasBexenux 1000 1 Ha 1 T-Momb COM 40000 = 

= 580,5 om?!-cm?, urTo coorBeTcTByeT MATHMOHHOMY 3JleKTpomuTy. CoctaB 
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CHHTe3MpOBaHHOFO KOMIWIeKCHOrO COeHHEHHA MOxKeT ObITb BbIPaxKeH POpMy OH 
Ka[Co(CN)s3Se(H2O)] -4H20. 

Uerpipe MOvIeKYJIbI BOZLI, yHasiaeMpie mp Temnepatype 110°, aBaaiorca KpH- 
CTaJJIM3allMOHHbIMH. OgHa Mousekysia HeO cBa3aHa Ooulee MpOuHO, CYHTaeM 
ee KOOPAHHAallHOHHO-CBA3aHHOM M MOMelllaeM BO BHYTPeHHIOIO cibepy KOMIJIeKca. 

Ecam 43 BOAHOrO pacTBOpa OcaKJaTb KOMMICKCHYIO CO/Ib TBEPAON WleOUbIO, 
BbLIMeAeTCA Apyroe coeqHHeHHe C MeHbINMM COJep%aHHeM ceppl. 

AsoTHaax KucsoTa, 10% mepeKkuch Bofopoya HM Apyrue OKHCJIMTeIM pa3- 
pyllaloT KOMIIJIEKC IpH OJHOBPpeMeHHOM OKHCJICHHHM Cepbl. 

KaTHoubl TAKCJIbIX HM WHaHOUJIbHBIX MeTaJOB OOpa3y10T c cepycoyep- 
2KallMM KOMIIVICKCHBIM IMaHHJOM TpexBaJIeHTHOFO KOOabTa WBeTHbIe OCa]- 
KM TpyfHOpacTBopuMplx coequneHH. Mn?*, Zn?* wu Cd?" nator ocayKu 6e- 
oro wseta, Fe®*, Cu? w Ni?*—csermo-3eneHpie ocayKu, Co?* — xenTo- 
opaHxKespli, Ag’ — cpeTio-KopuuHeBbili, Fe*— 3enenbii ocafox. B cmy4ae 
Hg** u Pb®* o6pa30BbiBauch OCaKH %KeJITOFO IlBeTa, YTO CBHJeTebCTByeT 06 
OTCYTCTBHH CBOCOJHbIX HOHOB cepbl H MOJTBepxXaeT OOJIbIIyIO yCTOMYMBOCTb 
KoMusiekca. PeakiluaA TosyyeHud MUCyAbpPOTpHUNAaHOaKBO-KOOAaIbTHATA KaJIHA 
NOATBepxKTaeT BO3MOKHOCTb ycelwHOrO OOMeHa MOJIeKyJI BOJbl, Tugp- 
OKCHJIbHBIX H IMaHOBbIXTpylM Ha HOHbI Cepbl He TOJbKO JIA MoHOZeHa, HO 
TakXKe H JWIA KOOaIbTA. 

CnezyeT UpesnooxXuTb, YTO TaKOrTO pola peaKIMH BO3MOXKHbI HU AIA 
Ipyrux iWMaHOMeTaJaToOB. 


JIbBOBCKHM MONMTeEXHHUCCKHH BHCTHTYT Tloctynuao 
19 X] 1959 
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Axagemuk A. B. TOMUHEB, B. Fr. KPIOUKOBA u C. B. 3ABrOPOJHHH 


AJIKHJIMPOBAHHE 4-6TOP@®EHOJIA MPOMMJIEHOM 
HM WMKJIOTEKCEHOM B TPHCYTCTBHM KATAJIM3ATOPOB 
BF,-H3PO, 1 BF,-O(C,Hs). 


Peakuna (propdenouos c osecspHHaMH B JIMTepaType COBepIeHHO He OcBelleHa. 
B pasBuTve ucceqOBaHHii B OGaCTH aJIKMIMpOBaHUA ramousdeHoos ovedu- 
|HaMH B IIPHCYTCTBHH KaTaJIM3aTOpOB Ha OCHOBe dropucrtoro Gopa (1°) B JaHHOM 
CcOOOUleHHH H3yyeHa peakliMa 4-cropdeHosma c MpomMeHOM HM WHKIOreKCeHOM 
B WpucytcTBHH BFs-HsPOs u BFs -O(C2Hs)2. 
4-sropeHo.l, B OTAMUNe OT PpaHee H3YYeCHHLIX XJIOp- H Gpomenomos, oGua- 
TaeT Ooee BHICOKOH PeaKIMOHHOH CNOCOOHOCTHIO H MpH B3aHMOJeCHCTBHN C Oule- 
(@HHaMH, B YaCTHOCTH C MPONMHJIeHOM, OOpa3yeT JOBOJIbHO CIOXKHYIO CMeCb Mpo- 
iyktos. B JaHHOM cayyae HapsAy c w30mponumoBbiM sdupom 4-dropdenoua 
| MOCTOAHHO OOpasyeTca H3ONPONHJOBEIN Sup H3ONponHpPToppexoa, a Ip HeKoO- 
| TOPbIX yCJIOBHAX NOlyuaeTcA Takx%Ke u30nponudropmexon. Berxognr mpoxyK- 
| TOB 3aBHCAT OT MpPHpOb! UM KONMUeCTBa KaTalM3aTOpa, TeMMepaTypbl H MOmAp- 
| HBIX OTHOLMIe€HHH pearenTos. Tak, B NpucytcTBHH BFs -O(C2H;)2 kak Hau6oulee 
-MATKOFO KaTau3aTopa pu Temnepatype 60° nmonyyatorca TOKO stbupHpIe 
_TIpOLyKTbI MW OTCYTCTBYIOT (eHOJIbHBIe, MO KpalHeli Mepe B OLLYTHMbIX KOMUe- 
_ctpax. B npucytcrsuu BFs-HsPQO, Bprxojpr tbeHOJIbHBIX COeMMHEHHH TeM BBILLe, 
vem Ooylee BbICOKad TeMMepatTypa BMpesemax oT 40 yo 70°. 

JIyuIIHMMH YCJIOBHAMH, IIpH KOTOPbIX H30MpoNHNTOBHIA sdpup 4-dropdenosa 
MosyuaerTca C BIXOJOM 54%, ABJIAIOTCH MOJAPHbIe OTHOMeHUA CPpropdeHoa, Mpo- 
museHa u BFs-HsPOs paspupie 3: 1: 0,4 a Temmepatypa 40°; qua nonyueHua 
H3ONPONHMOBOrO adbupa usonponus-4-dropdeHoua c BEIxoqOM 36% oTHoLIeHHA 
peareHTos HW KaTamusatopa 5: 1 : 0,3 u Temmepatypa 60° u AA NoWyyeHHA 130- 
nmponu-4-@ropenouia C MaKCMMAaJIbHbIM BHIXOLOM 38% OTHOWeHHA peareHTOB 
MW KatTalM3aTopa pasHbie 3: 1:0,2 u Temmepatypa 70°. : 

BausHue TeMnepaTypbl, KOJIMUeCTB KaTaJIM3aTopa HW MOJIAPHbIX OTHOLIeHHH 
peareHTOB Ha OGM BbIXOL yKa3aHHbIX MpOAYKTOB BUHO U3 aHHbIX OFDITOB, 
TIPHBeeHHEIX B TaOw. |. 

4-Mropdenoul c WukNOreKcaHOM B MpucyTcTBHH BFs -HsPOs o6pasyer equn- 
CTBCHHBIM MpOkyKT — WUKJIOreKcHOBLIH ac*up 4-dropdeHosla c MaKCHMaJIbHbIM 
Bpixolom 70,7 % Teoperuyeckoro. IIpoxyKT yxke Nocsle MepBOH NeperOHKH aJIKH- 
Jlata KHIMT B Mpesenax 2—3°, Kak 3TO BHAHO 3 JaHHbixX TaON. 2. OpupHoro 
THMa COCMMHeCHHA HJeCHTUPULNPOBAaJIMCh NYTeM pacilelJIeHHA B COOTBCTCTBYIONLMe 
tbeHOvIbt U MpeBpaljeHueM MocJeqHUX B (PeHOKCHYKCYCHBIC KHCJOTHI. 


OR Cl ep WM.CHA 4.1 bya st eg anCrheb 


_4-Prophenor nosyuanca LeMertuaupoBanuem 4-(propanusosa (‘), T. m1. 46. 
TIponmien, uKsorekceH M KaTaJIM3aTOpbI NosyyasMcb Kak pauee (°). 

AnkKuaupopaHue 4-hrophenona nponunaenom. Pe- 
aKIMA MpOBOLMacb MO OObIyYHOM MeTOAUKe (°) B TpexropioH Kom6e. B onnitax 
¢ sTHabupaTom cbropucroro Sopa B koAGy NoMelilaHch :ropdexos Mu KaTan- 
3aTOp, CMecCb HarpeBaJiacb 0 60° 4 Mp 9HEPrMYHOM MepeMeluMBaHHU BBOAMICA 
mponmusieH co ckopocrpio 1,2—2 s1/uac. Ilo Mepe BBeeHHA MpONMJIeHa peakIHOH- 
Hast Macca CTaHOBHJacb KOpHUHeBOrO WBeTa, K KOHILy MpHOOpetasia TeEMHO-KOpu4- 
HeBylo oKpacky. Ilocne mponyckaHuaA paccyYHTawHoroO KoJMYecTBa NponMiena 
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Me€Cb MlepeMelUMBaJlac ,B TeyeHHe 2 uac. NpH TeMMepatype OMbITa HM OCTAaBJANACh 
‘OATH IPH KOMHATHOM TeMMepatype B TeueHHe 12 uac. 3atemM, B Bue JOBOJIbHO 
8KOrO MaCJla CMeIIHBalacbh C O€H30JIOM H OOpabaTHiBaslacb MHOTOKpaTHO He- 
DAbwIMMM Nopinamu 10% BogHoro pacrsopa NaOH jo nowHoro usBieyeHuA 
HOJIbHBIX MPOAYKTOB (mpo6a c Kanieli coOAHOW KUCMOTHI), SPUpHEIe UPOLYKTHI 
Buse IpOSPpayHOrO, MOUTH OeClBeTHOTO MacJIa XOPOLIO NPOMBIBaJIMCb BOLOH, cy- 
MJIMCb XJIOPHCTHIM KaJibIWeM H NeperoHAHcb Ha (pakUHH, BbIKMMAIOMUIMe B Ipe- 
pax or2 fo 10°. DeHonbHbIe MPOLYKTHI, PaCTBOPUMBIe B WENO", OOpabaTHIBa- 
Micb KOH. HCl, usBiekanucb 3iupoM, CyMIMJINCb CepHOKUCJIbIM HaTpHeM HM TaK- 
fe NeperousAMch B Mpefestax 3—6°. lia ulenTupukallyu u Te u Apyruve nNoBTop- 

nNeperouAJHCcb Ha Oolee y3kue Mpakunu. M3onponunospmli sup 2-usonponus- 
-Propdenoula Harpesannem c HBr 6p npespatiex B 2-us0nponun-4-ropdeno, 

M3 mocweqHero C XJIOpyKcycHOH KuCcOTOH momyuena 2-nu3sonponus-4-drop- 
CHOKCHYKCYCHaA KHCJOTA. 


Ta6auna 2 
Ankuuupopanne 4-cpropdexoma wuknoreKceHoM B IpucyTrcrBuu BFs - HsPO, 


MomnsapH. oTHO- I[MKJOreKCHJOBLI sd@up 4-dbTropexona 
|| NeNe ot poe T-pa peakuny, ee 
i : - 2 eakilMu, 3 
] geet BE. HPO, Cc MHH. % oT TeOpHH eS Hs nae 
re 4 De er, 2. 40 40 63,5 88—90 /2 1,9065 
2 eyo Ora 40 40 63,7 90—94/3 1,5065 
i 3:4:0,2 40 50 70,7 8486/4 41,5068 
1 4 By SOE 60 60 64,2 88—92/2 1, 5066. 
a) 3 43.0,.8 40 60 09,3 82—85/41 1, 5066. 


| AnkKuaupoBaHuHNe 4-hHTopdeHona WDUKAOTEKCCHOM. 
bei IpOBOLUsIacb B TpeXTopsJioH KoONOe MpH SHEPrH4HOM MepeMelIMBaHHH. 
K cmecu 4-cbropenosia u KaTamusatopa BFs-H3POa, HarperoH Jo onmpedesennon 
feMMepaTypbl, MeJJIeCHHO W3 KaleJbHOH BOPOHKH MIpHOaBasacb 0,1 Mona WuKIO- 
ekceHa. PeakItMOHHas Macca B BHJe KUAKOCTH KOPHUHEBOLO WBeTa OOpadaTEIBa- 
4aCb TaK %Ke, Kak HW B peaKUMM c NponumeHoM. B JaHHOM cJryuae EAMHCTBEHHLIM 
|POMyKTOM peaKIMH ABJIAeTCA WMKJIOreKCHJIOBLIH scpup 4-croptenoa, KOTOphIi 
Ke IPH NepBow Meperouke aJIKWJaTa BbIeAeTCA B JOBOJIbHO YHCTOM Buje. 
OBTOPHO MeperHaHHblit pelcTaBsAeT COOOK GeclBeTHOe MacJIO IPUATHOLO Sup- 
(oro 3anaxa. Du3sHKO-XHMHYeCKWe KOHCTAHTHI NOJYYeHHbIX NPOAYKTOB MPHBO- 


IATCA B TAOU.. 3. Pine k 
a AUMa 


— 


MRp 

| CoequHeHun ees, ae ue 

| oe c Haug. BbIY. 

} 

30NpOnuAOBHIM sahdup 4-drop- 

cs eg 49/4 41,0340 1, 4745 41,90 41,59 

30NPOMHOBLIN asibup 2-u30Npo- 

eee a P 77,0—78/95 41,0284 | 1,4906 90,18 00,44 

V3z0nponua-4-pTopperon 

Be eeIals Gropcenokaay: 81—82/6 41,0942 | 41,0047 41,69 41,48 

cycHaA KucJIOTAa , Dene Vas 

So eg 9596/3 | 41,0767 | 41,5070 | 53,70 | 53,36 

i ii Tloctynusc 

Boponexckuit rocyJapcTBexHbli igny aiese 


| yHUBepcHuTer 
| IIMTMUPOBAHHAA Ute . d 3 

1C.B.3apropogunih, B.T. Kpwuxosa, Tp- BopoHexck. roc. yHus., 32, 
(193) map eeCe Be eae omuuli, E.M. DayctToBa, XKOX, 23, 1651 (1953). 
C. B. 3apropogunil, KOX, 22, 1995 (1952) eee Comme Sapropomun hi, 
.T.K pwuxkosa, Tp. Boponexck. roc. yuus., 40, 125 (1956). °C.B. Sapropoguud, 
.T.K pw4koBa, KOX, 27, 330 (1957). °C. B.3aspropodxuun, Beeler K p 10 w&. 
opa, DKOX, 29, 1340 (1959). 7L.N. Ferguson, JaCe Reidy MoM, Gia liven, 
_ Am. Chem. Soc., 68, 2502 (1946). * B. Jones, J. Chem. Soc., 1988, 1414. 
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M. A. TbIJIKHHA, K. 6B. MOBAPOBA u E. M. CABHILKHH 
CHPMA-®A3A B CHCTEME PEHHHM — BAHAI 
(ITpedcmaeazexo axademuxom H. II. Bapdunum 2 XII 1959) 


Curma-(pa3a, KaK U3BeCTHO, ABJIXeTCA MeTaJIJIMYeCKHM COeMHeEHHeM 
CTpyKTypo# u3somopdxori B-U nu umeeT TerTparoHaJbuy1o pelleTKy c 30 aTomal 
B 9JIe@MeHTapHOHW sueHKe. Curma-cba3a BcTpeyaeTCA B CIwaBaxX MepeXoOJHI 
Metaios VA—VIA nogrpynn nepwoguyeckot cuctempr JI. UW. Menyeseesa 
MepexogHbIMH Metamiamu VITA nu VIII rpynn. Jaa curma-cba3 XapakTepHa BbIC 
Kad TBepfocth — nopsyka 1200—1500 xr/mm? no Buxkepcy. 


Puc. 1. Muxpocrpyktypa cnaapa c 90 % pec. (71,4 aT. %) peHua,500 x. 
a—wmuToh (a+); 6—omxKur 1500°, 5 uac. a + (a + 8B) 


_. jo autepaTypHbIM HM HalIMM SKCMepHMeHTAJIbHbIM JaHHbIM peHul (Meta 
VILA nogrpynnst) oOpa3yer o-dasbl c MepexoqHbimu Metassamu IVA me 
rpynnbt — wupkouuem, VA nogrpynnpl — Huo6nem, Tantasiom, VIA nogrpy 
Iibl — XpOMOM, MOJIMOZeHOM, Boubipamom, VIIA nogrpynmbl — mapranue 
VIII rpynnpt — ee30M, Upuuem pasMepHbI daxTop KoueOueTca oT +16,€ 
(Zr) 0 —8% (Fe). [ia o-ca3 B cucTemax c peHHeM XapakTepHa 2JIeKTPOHH 
KOHIeHTpalua NopsaqKa 6,6—7,6 9n/atom. ('°). Ucxona u3 mpuBeyenm 
JaHHbIX, ocoOeHHO B OTHOWeHHH Nb vu Ta, MoxHO G6bIIO MpeMMOOXKUTb, & 
peHH JOuWKeH Tak2Ke OOpasoppiBaTb o-a3sy c semMeHTom VA mogzrpynnpl 
BaHaHeM, OHAKO M10 JaHHbIM padorni (*) B cucTeme penuit — BaHaquil HuKAaK 
MpOMexKYTOUHBIX (has He ObWIO HalieHo. 

pesyJIbTaTe MpoBexeHHOH HaMH paOoTbI MO NOcTpOeHHIO AMarpaMMbl : 
CTOAHHA CuCTeMbl BaHayui—penun (1°) ycranoBseHo, 4TO B CHCTeMe YMee’ 
o-()a3a C Y3KHM HHTePBaJIOM FOMOFeHHOCTH IPH cosepxKaHuH peHua~75aT 
(VRes). Yka3sanHad tha3a oOpa3yeTca Mo MepuTeKTHYeCKOl peaklnH Mex 
pacil1aBOM H TBeEPAbIM paCTBOPOM Ha OcHOBe peHusa pu 2490°. MukporBepyor 
o-asbl, U3MepeHHad Ha upHOope TIMT-3 npu Harpy3Ke 100 r, cocTaBu 
~2000 xkr/mm?. 
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Jini ycTawopenua TemflepatypHoro unTeppasia CYWeCTBOBaHHA 6-(basbi 
II MpOBeweH PAX BbICOKOTeMMepaTYPHBIX OTKHPOB JINTBIX crviaBoB (1750°, 
gac.; 1500", 5 yac.; 1000°, 450 yac.). PentrenoscKoe HcCJleqOBaHHe IIpo- 
AMJIOCb B KaMepe THNa PKJI wa CrK-n3aayuenun. Ilo nanny peHtreHo- 
PyKTYPHOrO HM MUKPOCTPpyKTypHoro McceqOBaHMA ycTaHOBJeHO HasJMuve 
TEKTOHAHOTO paciana o-pasbt npn 1500° c o6pa3s0Banvem cmecu JByx 
€pAbIX PacTBOPOB: Ha OCHOBe BaHayua (a) Hu Ha ocHoBe penua (f) 
me. |. a; 6). 
Ha peutrenorpamMe Jia auToro ciaBa BbIABIAeTCH cucTema WMH, xa- 


akTepHad iA o-ca3 (ra6u. 1); BeyuceHve MapameTpoR pellleTKY Jaslo 3Ha- 
enva a = 9,36 A, c = 4,86 A, cla = 0,52. 


Ta6anuna 1 


Zr — Re V — Re Nb — Re Ta—Re 
Mutencus- %y = <q ot 
HOCTb os = S o 2 2 
= x = x £ x - x 
a — a as) D 3 a) 3 
| 
Gs 0,4483| 2,340 | 0,5030) 2,309 | 0,544 2,294 0, 4884 Yes \O}5) 
cp. OFAO5S Aon. OrolSOleezr 245. O54 DHE 0, 5046 2,260: 
O. CJ 0,4775| 2,204 | 0,5299| 2,193 | 0,563 Ph OP 0,5108 2,195 
Cu. OLAS OS) Ase || OLGA |p Batley — — 0,5294 DNBD 
Ge 0,5109} 2,062 | 0,5548} 2,093 | 0,590 2,098 0,5377 2h MOM 
cp. OFa ZH oeecnOZ4 a On O0%S)| 12,048 — _— 0,5655 2,042 
a, A 10,12 9,36 8,75 9,67 
aN 22) 4,86 4,06 4,97 
c/a Onoso 0,52 0,52 0,52 
Cr— Re Mo — Re W—Re Mn — Re Fe — Re 
VMurencus- = a = = 
HOCTb ss 3 me es S = S bs = 
So x Ss Ss x = x & x 
io 3 a7) 3 a sh} B 3 7) 7S 
OAS Vos 0,5120| 2,316 |0,4957| 2,308 | 0, 497 | 2,308 |0, 5169) 2,309 |0,5234) 2,314 
— 410 
330 | cp. 0,5275| 2,247 10,5089] 2,247 | 0,512 | 2,250 |0, 5312) 2, 248 |0,5390) 2,245 
OZ | O. (Ci. 0,5385} 2,202 10,5194) 2,202 | 0,524 | 2,189 |0,5416) 2,205 0,5905| 2,197 
2 ares 0,5530}] 2,143 |0,5338) 2,142 | 0,535 | 2,143 |0,5569 2,143 |0,5644| 2,144 
420 
411 (Ce 0,5675| 2,090 |0,5454) 2,097 | 0,547 2,097 0,5707 2,092 10,5757] 2,101 
331 cp. 0,5800| 2,044 |0,5594| 2,044 | 0,560 2,048 |0, 5858} 2,039 |0, 5919) 2,045 
A 9,23 9,54 9,54 9 14 9,02 
pags 4°80 4,96 4,97 4,75 4,69 
c/a 0,52 0,52 0.52 0,52 0.52 


B ta6a. 1 mpencrapjenbl cpaBHUTeJbHble aHHble pacueTa pexTreHorpaMM 
o-pa3 na CrK,-v3slyueHHu B CHCTeMax PeHMA C NMPKOHHEM i BaHanueM, HHO- 
6uem (°), TaHTasiom, xpomom (°), MoJMOZeHOM (7,5), Bombdpamom (°), MapraH- 
lem HW 2Kewle30m (°). 

IIpu cpasnennu oOpaujaeT Ha ceOA BHHMAHHE HeKOTOPOe OTJIMUHE (pa3bl B 
eucteme Zr — Re, koTopasi OblJia OTHeECeHa HaMH K THTy, POACTBeEHHOMY o-(pa3am, 
OT OCTAIbHLIX 9-ba3. Sto pasMuve, BEPOATHO, CODACHACTCA TEM, YTO JIA Me- 
ranios IVA moyrpymlbl He XapakTepHo o6pa3oBaHve o-)a3, HW NOABUJIe- 
Hue o-(pasbl B CHCTeMe peHHH —UMPKOHHM MOXKHO PaCCMATPUBaTb Kak UCKJIO- 
1eHHe. i , 

Kpome Toro, HHTepecHbIM (PaKTOM ABJACTCA ee a Lier “has B CHCTemMe 
DeHHA C MapraHlieM HM 2KeJIe30M, IJIeMeHTAaMH VITA u rpymn (°), sTo eS 
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3bIBaeT Ha AHOMAJIbHOe MOBeJeHHe PeCHHA MO CpaBHEHHIO C MeTaJJIaMH APYyrH: 
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Mucruty?T metataypruu um. A. A, Batikosa Tloctynun0 
1h BOUL NERY) 
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ae IMa Oermer ge nim, i, WN. I itanik wi gem, 1, IB. Ilopaposa, J{muarpamme 
COCTOAHHA CIWaBOB CHCTeMbI BaHawul — peHul (oTuet), Mucr. meranaypruu AH CCCP, 1959 
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Horazagn Akagemun nayx CCCP 
1960. Tom 134, Ne 2 


XHMH fA 


(Uaen-Koppecnonzent AH CCCP H. H. UWIYMKHH, B. Jl. JIEBEJEB u H. A. NO3SWHAK 
CHHTES3 6-AJIKUJITETPAJIUHOB 


B cBa3H C MpOBOZUMBIM HaMH UCCJIeqOBaHHeM peaKIlMH KaTasuTH4ecKOrO 
AJIKHJIMPOBaHMA TeTPaIMHa BbIABMIaCb HeOOXOAMMOCTb CHHTe3a HeKOTOPBIX 
9TaJIOHHbIX 6-aJIKMJITeTPpaJIMHOB, HEOOXOMMMbIX JIA aHaIu3a KaTaNM3aTOB MeTO- 
JOM uHipakpacHoH cnekTpockonun. 
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TlonyautTb 6-akuJITeTpadHHbl B YHCTOM Bue B3AaMMOJeHCTBHeM TeTpasMHa 
-¢ 6poMMCcTHIMH akuamu B mpucytcTBuu AlCl, mpakTHuecKH He MpescTaBadeTca 
-BO3MOXKHbIM, TaK KaK IIpH 3TOM Hapsyy c f-u30Mepom Nomyuaetca no 30% 
a-w30mepa (1), KoTopplii upesBbralino TpyqHo oTgZemuTb. 3 pador Upérepa 
(() u Jlesu (°) Obiio u3BecTHO, YTO pH THAPHpPOBaHHH 2-aIKMMHAapTaIMHOB B 
TIpHCyTCTBMM HUKeseBOrO KaTasIM3aTOpa B OCHOBHOM omy watorca 6-ankust- 
TeTpaJMHbl. Oqnako B Govlee Mo3qHeM UccueqoBaHuH Baie c coaptopamn (*) 
Onlvio HalifeHo, TO IpH ruszpHpoBaHuu 2-ankuMHapTaMHOB OOpasyeTcA CMeCb 
‘Q-anku- vu 6-alkwITerpamuHos B oTHoWenuu | : 2. 

Tlostomy Opluio peliieHo MpoBecTH CHHTeS 6-aIKMJITeTPaIMHOB M0 CJIeLyIOuLUuM 


CXeMamM: 


YUN” RCO § 7S7\COR 77 \S CHE 
ialey ah te eae eae 
SAH (AIC],) SAI SA AH 
(H-ANKUATETP aNMHbI) 
R’ R’ 
/\/\ -RCOCL /\/XcOR RMeX PO oica a an \—CHR 
—> ————> = eee 
4 ee ee UY YNZ Osan SUH AkathO 


(t-aJIKMJITETp aJIMHBI) 


AuusupopaHve TeTpamuna MpoBozusoch Mo metoxy Ppuyens — Kpatprea 
B cpele HUTpoGeHs0N1a, TaK Kak B JIMTepaType HMEIOTCA YKa3aHuA, YTO TPM all- 
JMpoBaHuu TeTpamuua B cpese cepoyrsepogza Movuyuaetca 2 % a-430Mep a (Cds 
a B cpese HUTpOOeHsO/Ia 3aMellleHHe UCT TOJIbKO B 6-nomowKeHue (°). 


jw 
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IIpu B3avumMogelicTBun TeTpasuHa C XJOpaHrHAPHAaMu COOTBETCTBYIOULMX KUC- 
° ; 
JOT B cpeqe HUTpOOeH3ONIa B MpucyTcTBuH AICI, npu O° Hamu OplIN NOydeHbl 
1, 2, 3, 4-rerparuapo-6-HaprunOyTH-, -H-aMHJI-, -H-PrelTHJI- H -H-HOHMJIKETOHBI, 
CBOHCTBa KOTOPbIX HpHBexeHb! B Tabs. 1. 
Ua Oriavereamen 


CpolicTBa CHHTe3H POBaHHBbIx auKu-6-TeT paJIHJIKeTOHOB 


Cc, % H, % 


a 20 20 Bpixog, 
Ree? Ae “4 "D BbhIUHCH. | Hay. purines. | Haig. % 
<7 N= COG: 201/15 1,0090/4,5406} 83,28 | 83,01} 9,32 9,24 | 6056 
82,89 9,28 
\7 NG 
/\/\— COCHy | 167—168/2 10, 9986/1,5358} 83,42 |83,28] 9,64 | 9,77] 66,0 
83, 20 9,94 
SAH 
ASV COCs 183—185/4  |0,9844/1,5319} 83,55 | 83,45] 9,90 rte fh (Hl 
83,20 9597 
SING. 
oN INSICO CLE te 191—192/4  |0,9789]1,5282) 83,66 |83,63/ 10,14 | 10,18) 81,6 
83,61 40,36 
SOI 
/\/\—COGHy | 199—200,5/3 |0,9655/1,5248] 83,86 183,45| 10,56 | 10,70} 60,7 
83, 40 10,43 
NZ NZ 


TpeTHuHble CMMpTbI Obl CHHTeSHpOBaHbl 110 MeTogy [puupsapa. IIpu neli- 
ctsHH CH;MgJ ua 6-TerpamuarenTuikeTOoH Obl mosyueH 8-(6-TeTpatuut)- 
HOHaHON-8 c T. KuM. 180,5—182,5 (3 mm), n% 1,5219 uv d*.0, 9728: 


Hatigeno %: C 82,84; 82,88; H 10,74; 10,71 
Ci9Hg90. Boruncaeno %: C 83,14; Fd O2 


% 
100 


So Cea 5 8 & S S S S 

SSsSesssss S = fS & S g 8s Ss 8s Sh es 

SS SugSygs “8S S TF FS Sy Se "So 
Puc. 2 


IIpu geticrsuu w#-C3;H,Br wa 6-rerpanuu-H-amusKeron 6p moayuen 6- 
(6-TeTpasIus)-HOHaHON-6 c T. KHK. 162—163°(1), nb 1,5268 u d®° 0.9764. 


Hatineno %: C 83,25; 83,05; H 10,50: 10 
CipHgo0. Baraucneno %: C 83.44: H 11,02’ es 


ae puc. | mw 2 npupeqenbt u.-K. cneKTppI CHHT€3HPOBaHHbIX CHHMPTOB *. 
peTHUHbIe CiMpTbl ObIH BOCCTAHOBJICHBI BONOPOAOM B AaBTOKJaBe B IIpucyT- 
CTBHM XpomutTa megu (°) mpu 120 arm. u 240°. B arnx YCJIOBHAX BO3MO%KHA UX 


* 
M.-K cmeKTpp! cnuManuce E. JI. JlyOyx, 3a 4TO aBToppl BEIparKaioT efi OarogxapHocts. 
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PCTHUHAA WeruApaTalnA, MOSTOMY NOJYYeHHbIM ruLpOreHusaT Obl MOABepruyT 
NOJIHHTeJIBHOMY THAPHPOBaHHo B KoHTakTe c Ni Penea mpu 50° u 70 am. 
BeHHA BOQOpoza. Cpolicrsa momyyenHpix 6-(1-merusoKTus)-TetpamuHa ui 
(1-4-mponusrekcuu)-Tetpanuna mpuBogsatca B Tabs. 2. 


Ta6Oauna 2 


Cpolictaa 6-ankusTerpaHHoB 


MRp Cc, % H, % 
AJKUATETP aIMHbl T. Kun., °C/mm an ae 5 = 5 
= x = x = x 
Ee aS s a | 
¢ in = z = a = 
Wo \= CH, 124—125,5/3 |1,5184/0, 9236] 65,67 | 66, 42/89 ,02/88 , 63/10, 98/10, 87 
88,70 10,97 
)\ ANZ 
AN /\— GH 162—163/4  |1,512810, 9142] 74,91 | 75, 74/88, 62187, 97/44, 38]11, 75 
87,94 11,89 
WANG 
ANS MORE 185,5—186,5/4 |1, 5060/0, 9045) 88,76 | 89, 21188, 15/88, 36/14 , 85/14, 47 
88,20 11,40 
WAN 7 
17 /S\_— ae 157/4 1, 5079/0, 9077) 84,14 | 84, 80/88, 29/88 , 30/11, 74/11, 74 
| zi 
tae 7 \— CH — CHa 145—145,5/4 |1,5110)0, 9112] 84,14 | 84, 87/88, 29/88, 40/11, 71/11, 54 
| 
WA? 


HopMavbuble 6-amuuiteTpadHH, 6-rentuuiTeTpasuH u 6-felusITeTpaHH Obl 

QJIYYeHbI BOCCTAHOBJICHHEM COOTBETCTBYIOWIHX KeETOHOB MOANPYUNPOBAaHHbIM 

eTojom Kywxuepa — Boupta ("): pa3m0%xeHHeM ruApa3s0HOB HaTpHeM B cpeye 

[M9THJICHTIUKOUJA. 

_ CsolicTBa CHHTe3HPOBaHHbIX yIJIeBOMOPOAOB WaHubl B Tau. 2. 6-(1-meru0K- 
J)-TeTpamHH, 6-(1-4-mpomuuarekcua)-TetpamuH, 8-(6-TeTpasuu)-A-HOHaHOI-8: 

| 6-(6-TeTpauuJ1)-H-HOHaHOJ-6 Hamu MouTy4eHbI BiepBbie. KoHcTaHTbl HOPMAaJIb- 

PIX AKMJITETPaJIMHOB XOPOUWO COrmacyioTCA C JIMTepaTyPHBIMH aHHbIMH cro) 
| 

| 


VuctutyT opranmueckoli xumun uM. H. J. Senuncxoro Tlocrymusto 
Axkagemun HayK CCCP 17 XII 1959 


IMTHPOBAHHAA JINTEPATYPA 


Pe etibeGe Wea clmiser, aber 62, lol (l94ill) ie) Go. SC lio GuumesimmD Clas 
4, 2949 (1921). %G.Levy,Ann. chim.,9,5(1938). *A.S.Bailey, J.C.Smith, 
EM) Staveley, J. Chem. Soc.; 1956, 2731. °® A. Bar bot, Bull. Soc. Chim. 
‘rance (4), 47, 1314 (1930). ®R. Connor, K. Folkers, H. Adkins, J. Am. 
them. Soc., 53, 1091 (1932). 7K. Huang-Minlon, J. Am. Chem. Soc., 68, 2487 
imag). & R. T. Hart, S.A. Pobinson, J. Am. Chem. Soc., 70, 3731 (1948), 
Be T. Hart, S’A.Pobinson,’ J.'Am. Chem. Soc’, 72, 1249 (1950): 


Jloxnayp Akagemun nayr CCCP 
1960, Tom 131, Ne 2 


PH3HYECKAA XHMHA 
ji. C. BbICTPOB u B. H. PHJIMMOHOB 


M3MEHEHHE HH®PAKPACHDBIX CHEKTPOB NOrJIOWIEHH A 
HEKOTOPbIX CJIOKKHbIX J®HPOB TIPH MPHCOETMHEHHU 
K HMM TiCl,, SnCl,, AICI; u AlBrs 


(IT pedcmaeacno axademuxom A. H. Teperunoim 9 XI 1959) 


Visyuenve mpOXykKTOB MpHcoeqHHeHHA 9S/IeKTPOHOAKINeNTOPHbIX MoseKyJI 
raJIOreHHOB MeTaJJIOB K MOJICKYJIaM CJIOKHBIX SPUPOB MpefcTaBsAeT 3HadH- 
TeJIbHbIM HHTepec B CBA3H c Tem, 4TO AIC]; H HeKOTOpbIe Apyrve ramoreHuybl Me- 
TasWIOB KaTaJIM3MpyIOT peaKUHH aJIKWJIMpOBaHHA UM allMJIMpOBaHHA apomaTH4e- 
CKHX Coe MHeHHH ClOx%KHEIMU Scbupams (7). B nactoauleH paOore Avia Toro, 4TOOBI 
BbIACHHTb, KAKHM H3M€HCHHAM MOJBepraloTCa OTJeJIbHBIe BAJICHTHbIe CBASH MO- 
JICKYJI CAOKHEIX 9PHPOB MPH B3aMMOJeHcTBUM UX c TasloreHuaMH MeTaJIJIOB, U 
ONpeNeHTb MeCTO IIpHCOeELHHEHUA TasIOreHHOB K MOJIeKYJlaM aeHOB ObiwIM 
HCCJIENOBaHbI U.-K. CHEKTPbl NOPJOWeHuA MpoLyKTOB upHcoemnHeHHA TiCla, 
SnCla, AlCls u AlBrs k MeTumcbopmuaty, “30aMumcopMMaTy, STHJalleTaTy 4H 
mponualetaty *. 

TiCla u SnCla o6pa3ytor co coxKHbIMH SPHPaMu MypaBbHHOH MU yYKCyCHOH KUC- 
JOT yCTOHUMBbIE MOJIeKyJIApHble coequHeHuA coctaBa R,yCOORe-TiCla u 
2R,COORez -SnCla, dbusuKo-xuMuudeckHe CBOHCTBAa KOTOPbIX HUCCJICMOBaHb!l BeECbMa 
moyjpo6uo (°). 

CoeMHeHHA, BOSHHKalollwe MpH B3aHMOJeHcTBUH COpMHaTOB UH alleTaTOB 
c AlCls u AlBrs, MeHee u3y4eHpt. M3pecrHo, OHaKO, UTO CMeLIMBaHve IPH KOM- 
HaTHOH TeMmepatype aTHJatetata c AlCls (*) u AlBrs (°) axe npu u36bITKe rasio- 
TeHHJOB aJIIOMMHHA He COMPOBOKaeTcaA passoxwKeHHeM aupa, mpHuem mocwel- 
HHH MOXKeT ObITb CHOBA BbieeH M3 coequHeHHa c AlCls npu pasmoxeHHu ero 
JIbOM. 

MoulekyJIAPHbIe COCEMMHEHUA TaJIOreHHOB MeTaJJIOB CO COMKHBIMU Si~upaMu 
HccleHOBaJIMCb HaMH B TBEPJOM COCTOAHHU UH ObIH NPHrOTOBJIeHbI Ce YIOULUM 
o6pa30M. B BakyyMHYI0 KioBeTy, CHaO%KeHHy10 OKoUIKaMu u3 NaCl, nomenanacb 
MIOCKONapaeIbHad WwlacCTHHKa KAMe€HHOHM COM WI Piyoputa, UCMOb30BaB- 
masica B KavecTBe MOsomwKH. Ha nlacTHHky WyTeM KOHJeHcalluu napos (TiCla, 
SnCl4) Ha MpeQBapHTesbHO OXJIaxKMeHHYIO NOBePXHOCTh WJM cyOmuMalluel 
(AICI,, AlBrs) B BakyyMe HaHOcHJIcsd TOHKHH COM ramorenuyla MetaJiia. SaTem 
B KIOBeTY BIYCKaJIMCb Napbl ucceqyemoro a:=pupa, KOTOpHIe pearMpoBasn co 
cuoem rauorenufa. (IIpeqpaputentbHo cmoxwKHbIe SPUPHI MOLBeprasucb ocyuiKe 
¢ momoutb10 CaCle). Ilocae orkauku mpH KOMHAaTHOM TeMnepatype H36nITOUHOrO, 
HenpopearMpopaBllero KONMYecTBa Supa WwiacTHHKa MepeMeliiasacb BTY UacTb 
KIOBETHI, Tle HaXOMJIMCb OKOUIKH, HM MpOW3BOAMach CbeMKa cuekTpa. Takaa 
MeTOJMKa TIPHTOTOBJIEHHA OOPasilOB NOSBOMAIA NOYYHT HEOOXOAMMBIe JIA u3y- 
YeHHA CHeKTpOB TOHKHe (~0,005 mm) Mavio paccenBalollve CBeT CJIOH MOJIeKYJIAp- 
HbIX COCIMHEHMH 6e3 BbIHeCeHHA MX Ha BO3AyX M AucneprupoBaHusa B cpele, 
yMeHbillatollel paccesnue cBeta. IIpu stom, OHaKO, UCKIIOUaIaCb BO3MOXKHOCTh 
KOHTPOJIMPOBaTb COCTaB OOpasyrOllHxcA coeMMHeHHi. 

Jia MoJtyYeHHA CHeKTPOB HCHOb30BasIcA u.-K. cmeKTpomerp HMKC-14 ¢ 


mpu3sMamu u3 NaCl u LiF. Cnexrpanbuaa wmpuna ulenm cocraBnana O6prMHHO 
15—20 cm? 


“ TIpeqpapuTebuple [aHHble, yKaSbIBalOUlMe Ha MpHCoeAMHeAHEe TaOreHMAOB MeTaMNOB K 
KapOOHHIbHOH rpynne stunaletata, Obi onyONMKOBaHBI HaMH B CTaTbe (2). 


| 
Bore) 


Yacrorbl MAKCHMYMOB M0J10C MOTOMLeHHA HCCIeMOBAHHBIX HaMH MOJIeKYyJIAp- 
HbIX COCAMHEHHH STHalleTaTa HM MeTHIcopMHaTa mpuBeeHb B Tabu. 1 u 2. 
Tam xke AA cpaBHeHuA JaHbl YacTOTH! KOeOaHHH Tas006pa3Horo Mu 2KUKOrO 
“9THJalleTaTa MH OCHOBHBIe 
-dacTOTbI CBOOOHOH Movie- 
| KysIbl MeTHI@opMuata. Ha 
puc. 1 B kKauyecTBe mpu- 
|Mepa mpyHBeeHbt ciek- 
| TpaJibHble KPHBbIe Ipony- 
|cKaHHa ra3000pa3Horo 
‘9THJalleTaTa H 9STOTO xe 
acpupa nocwle mpucoelHe- 
HHA K Hemy TiCla.- Ha 
puc.2u3 faHo cxematTu- 
yecKoe H300parKeHHe MO- & 
| JYYeHHHIX HAMM CHeKTPOB 
MOJICKYJIAPHBIX COeHHe- 
HHH MpoMmuvialleTata Hu H30- 
|aMMIopMuaTa, a Tak2Ke 
-COOTBETCTBYIOMIUX 1a3006- 
PpasHbix SPupos. 


CpaBHeHHe cIleKTpoB 700 900 1100 1300 1500 1700 cow! 


aaa al ae Puce. 1. CnexTpbr norsmomenua sTumayerata: [— ra3o- 
HbIX COCMHEHHH CO CeKT- oOpasunii stanauerat; 2—CHsCOOCeHs -TiCla 
paMH UHCTHIX  9PHpoB 


| MOKa3blBaeT, UTO MpHCoeMMHeHWe TaJlOreHHJOB MeTaJJIOB KO BCeM HCcceNO- 
|BaHHDIM HaMH CJIO%KHBIM 3:HpaM MPHBOAUT K HCUe3HOBEHHIO B CIeKTpe 9THX 
|coequHeHHH JByxX Han6omee UHTCHCHBHBIX TMOJIOC MOPOWeHHA, paciosoxKeu- 
| wprx y 1770—1750 u 1250—1200 cm. Ileppasa u3 stux momoc (vo = O) cBa3ana, 
| PlaBHbIM O6pa30M, C BaJIeHTHBIM KOJIeOaHHeM KapSOHHJIbHOHK py, Bropas, 


ul 
vC-0 vC=6 


a eh a 
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CH,COOC,H, 


800 1000 1200 1400 1600 1600 cu! 


Puc.2. Tlonokenwe MaKCHMyMOB MOroulenHa rasooOpa3Horo MponHaleta- 
Ta W MOMeKYJApHEIX coequHeHHii mponunauetata c TiCl4, SnCly u AlBrs 


! | 
}o603HayeHHad Kak vy C—O, B calyyae alleTaTOB NpHHaViexKUT, B OCHOBHOM, 


© 

| S 

'K AHTHCHMMeTPHYHOMy BaJIeHTHOMY KOJIeOaHHiO Ipynibl a C=, aB ciyuae 
I 
as 8 

(opMuaTOoB — K BaJleHTHOMy KOsleOaHHIO CBA3H C—O (78). OygHoBpemMeHHO 

B CI€KTpe MPOAYKTOB MpHcoeAMHEHUA NOABIAIOTCA WBE HOBBIC CHJIbHbIe MOMOCHI 

1635—1600 u 1360—1300 cm 

NOrIOUleHHA C MaKCHMyMaMH Y . 

Takoe W3MeHeHHe KOseOaTeIbHBIX CIEKTPOB He/b3A OObACHUTb MpHcoesu- 
HeHHeM TaJIOreHHAOB MeTasIIOB K aTOMy KHCJOpOJa aJIKOKCHJIbHOH TpyIMbl 
MOJIEKY JI CIOXKHBIX BcUpoOB. JleHcTBUTeEIbHO, B 9TOM CJIyYae ECTECTBCHHO OMKUTATH 

339 


I 

He3HauUTebHOrO H3MeHeHUa VC = O nm nOHHxKeHUA YacTOTHI KoMe6aHNA VC =O; 
C apyroli croponn, UCUesHOBeHHe NOMOC NOTNOMeHUA B OONACTH 1770—1750 cM 

VW TIOABJICHHe BMeCTO HX HOBBIX MoJl0c, CMeleHHEIX Ha 120—160 cm * B cropoHy 
MeHbILMX YaCTOT, XOPOUIO corsacyeTca C MpeANONOXKeHHeM, YTO TaOreHHbl Me- 
TaJIIOB MPHCOCHHAIOTCA K KapOOHWJbHOK Tpynne MOJeKYJI CJIOAHBIX 3(pPHpoB.. 
Hospie nomocsi norsomeHus B O6mactru 1635—1600 cm moryT ObiTb MpHnMCaHb 
B 9TOM cylyuae KOse6aHMIO KapOOHHAbHOH TpyMibl, BOSMyIIeHHOH BCJeACTBHe 
IIpHCOeAHHEHUA K Heli 3IeKTpOHOaKlenTopHoro arenta. IlonomeHHe STHX NOM0C 


= 7 
=e> oO 
> a» 


HCOO(CH,)CH(CHs), 


800 1000 1200 1400 1600 1600 cm 


Puc. 3. Tonomenwve MakKCHMyMOB TlormomleHua PasocOpasHoro H380aMuuop- 
MHaTa H MONeKYJIAPHEIX COeCAMHEHH M30amumcbopmuata c TiCla u SnCla 


IIPHOMM3UTeEbHO COBMaaeT C MOORKeHHeEM Tlosloc C = O B MOJIeKYJAPHbIX CO- 
equnenuax AlBrs u SnCla c auerouom (1635—1625 cm*) (°) u AlBrs c allerasb- 
jleruyom (1660 cm +) (?), o6pasylolluxca B pesyJIbTaTe NMpNcoeqHHeHUA Fasore- 
HHJOB MeTaJIJIOB K KapOOHHJIbHbIM rpymmamM OpraHHyecKHX MOVJIeKYLJI. 

CrelyeT OTMeTHTb, UTO UCUesHOBeHHe NoOOc normomleHux y 1770—1750 cmt 
B cJlyyae 9THJI- HM UWpOMmMalleTaTa MOKHO OObACHHTb Tak2%Ke MepeXOJOM 3TUX 


SPHPOB B eHOJIbHY1IO (OPpMy NpH NpHcoesAMHeEHHH K HUM TaJOreHHOB MeTaJIJIOB: 
H — O... MetHal 


lnlAG = es O—R 

Tlonocpt norsoujenua y 1635—1600 cm morytT 6pbiTb OTHeECeHbI B 9TOM CJTy- 
yaeT K KOJIeOaHHIO cBA3H C=C. StTo npefnosoxHHe KaxKeTCA HaM, O2HakO, 
MaJIO BEPOATHBIM, TaK KaK MOJICKYJIAPHbIe COeqMHeEHHA cthopMuaTOB, KOTOpbIe 
He MOryT NepeXOANTb B CHOJIbHY!IO (POPMY, OGHAPyXHBAIOT MOMOCHI NOTOULeHUA. 
cC MakCHMyMaMH y Tex %e vactror. Kpome Toro, B CMeKTpe MOJICKYJAPHbIX COelH- 
HeHHH STHJalleTaTa He HaOOMaeTCA YacTOT, XapakTepHbIX Jia rpynn CH, pac- 
MOJIOXKEHHHIX MPH JBOHHOK CBA3H. 

Hoppie MHTeHCHBHbIe Nooch! NorioweHua B OOactH 1360—1300 cm ® 


I 
cleqyeT, OVEBHAHO, PaCCMaTPHBaTb Kak NoNOcbl normouleHua vC—O, cmellex- 
HbI€ B CTOPOHY OOJIbUIMX YacTOT. CuIbHOe CMeLIeHHe 9THX MOMOC CBUETeIbCTBYET,. 


l 
M10-BHAMMOMY, O 3HaYHTeJIbHOM ypOuHeHHH cBaA3H C—O B pesysbrate oca6d- 


JieHHA cocesHeH ABOHHON cBa3suH. B ciyyae MeTHAdopMuaTa yaeTca mpocse- 
UTb, KpOMe Toro, NOHWKeHve YacTOTH! KOe6aHuA cBA3H O—CHs or 925 no 
885—865 cM *, O6yCJIOBJIeHHOe, 10 BCeH BepOATHOCTH, yMeHbIIeHHeM IIpOuHoO- 
CTH 93TOH CBA3H. 


l 

TloppnueHue actor vC—O, Tak Ke KaK MW NMOHMKeHMe UacTOT KOMeGaHUA CBA- 
3u C =O, ykasprBaeT Ha NIpHcoeqHHeHHe TasOreHUAOB MeTAJIOB K KapOOHMJIb- 
HOH rpymne. TakumM O6pa30M, UccJeqoBaHve U.-K. CNeKTPOB MO3BONAeT OJHO- 
3Ha4HO PeLIHTb BONPOC OTHOCHTeIbHO MeCTa MpucoeqHHeHHA TasIOreHuOB Me- 
TaJIOB K MOJI€KYJIaM CJOXKHIX S*upos. 

AICls u AlBrs Bpi3prBator, KaK MpaBuo, Gomee cHJIbHOe CMelleHHe Nonoc M0- 
PIOWECHHA CJIOMKHBIX SPupow, yem TiCla u SnCla, uro naxoyutes B COOTBeTCTBHH 
c OombIMeH KaTaIHTHUeCKON AKTHBHOCTbIO PaJIOreHUOB asIOMHHUA. Oco6eHHO 3Ha- 
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YHTeCJIBHbI€e H3MeCHEHHA liperepneBaeT CHEKTP MNOPIOULeCHHA MIpOMNHJlalleTaTa IIpu 


| Mpvcoequnennu K Hemy AIBrs (cM. puc. 2). 
TaOnauna 1 
Uacrorbl Momekyabl sTusatetata (cm~?) 


CH,COOC,H, CH,COOC,H,; 
JIUT. anu- 
Hple (°) : : 
ra3 2K UAKOCTb + TiC, + SnCl,y + AICI, -+ AIBr, 
| vc =O MONS WAS), Ce 1162 mC, AGSOEC 1620 c. AGMORCE 
SCH2, CHgs 1463 ca. 1458 ca. 1450 cp 1475 cp. {485 cp. 1490 cp. 
1425 cp. 1455 cp. 1455 cp. 
SCH; anus. 1875, Cie Oe 187 Ta cp. 1392 cp. 1388 cp. 1393 cp. 1395 cp. 
| 
vC —O WHA Ce 12507C: NSS EY Ox ND), Se 1345 cp. 1348 cp. 
1160 ca. (463; ehts LAGS) Tl 
1100 ca. 1100 ca. 1100 cn. 1100 ew. 1105 cn. 
1058 cp. 1050 cp. 1045 cp. 1045 cp. 1045 cp. 1045 cp. 
930) ci. an Chis 1040 cp. 1008 cp. 1007 cp. 4010 cp. 
918 ca. 
802 ca. 850 ca. 850 cp. 805 Cp. 840 cp. 845 cp. 
785 CJ. TSOVOKe Ou2eEpe 815 ca. 820 cp. 810 ca. 
TaOauna 2 
UactoTbl MoseKyabl MeTusmdpopMuata (cm—*) 
HCOOCH, 
| Jlut. qan- HCOOCH, 
ee <9 Me aaa oi + snl + AICI, + AIBry 
Woe 1754 1635 ¢c. 1632 c. 1635 c. 1630 ¢. 
1465 ; 
3 CHs3 1454 1435 cp. 1440 cp. 1442 cp. 1437 cp. 
1445 
3 CH 1375 AOT2cCD's NOThS)(6) Np 1385 cp. 1378 cp. 
it eal 
vC—O {207 1308 c. NpPAA@e 1346 c. ABoorcs 
| 3 CHs 1168 1180 ca. 1170 ca. 1175 can. 
1100 car. 1100 ca. 
oGsl 1032 4000 cp. 978 cur. > 
vyO—CH3 925 885 cp. 883 cp. 870 cp. 865 ca. 
6 OCO 767 811 cp. 812 cp. 828 cp. 830 ca. 
798 cp. 780 ca. 


Axroppt BbIpaxkatoT rlyOoky!0 OularogapHocTb akag. A. H. Tepenuny, nox 
PYKOBOCTBOM KOTOpOrO BbIMOHeHa HacTOAlat paodora. 


Hay4no-nccmeqopaTembckHit (bu3H4eCKHH MHCTHTYT Iloctynusio 
Jlenuurpayckoro rocyjapcTBeHHOrO yHHBepcuTeta Ze XT 1959 
um. A. A. )Kaqanopa 
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Jloxxann Axagemunu nayk CCCP 
1960. Tom 131, Ne 2 


@H3BHTECKAA XHMHA 


B. H. BJIAMHMHPOBA, 9. X. EHHKEEB, I. M. )KABPOBA u JI. A. MAPFOJINC 


O CBA3H 3JJIEKTPONPOBOAHOCTH HW PABOTbI BbIXOJIA 
MOJM®HLMPOBAHHOHM OKHCH WHHKA 


(IT pedcmaeneno axademuxom M. M. y6ununoim 4 XI 1959) 


B sutepatype omyOu1MKoBaH OovbIOi SKCIepHMeHTaIbHbIa MaTepual O 
COOTHOIMeHHH 32IEKTPOMPOBOAHOCTH NOJyMpOBOMHUKOB WM UX KaTasMTHYeCKOL 
axTuBHocTu (+ *). Hav6omee pacnpocTpaHeHHbIM NpHeMOM pe3sKoro H3MeHeHHA 
93JIEKTPOMPOBOAHOCTH H ee 9HEPIHH AKTUBALMU, WIHPOKO UCMOJIbSyeMbIM MHOrMMH 
HCCeAOBaTeJIAMU, ABJIACTCA BBeJCHve B OKMCHbI€ NOJIyNpOBOAHUKU IpuMmecen, 
oOpa3yollux C HMMM TBepf~bie pacTBopbl. KatTamuTuyeckue CBOHCTBa TaKHX 
TBEPALIX PACTBOPOB Pe3KO H3MCHAJIMCh MO OTHOLIEHHIO K JOHOPHO-akIeNTOpHbIM 
peakiuam (okucmeHue CO, pa3moxenue NO, H,/D2), ato ofHO3HAaUHO CBASbI- 
BaJIOCb C H3MCHEHHEM BeEJIMUMHbI 9JIEKTPOMPOBOHOCTH UM ee SHEPUH akTuBAIlMH. 

CorjacHo 9JIEKTPOHHbIM TIpescTaBJIeHHAM px uccmemoBaTeseH (°’) cBA- 
3bIBaeT AKTHBHOCTb MOJYMPOBOAHUKOBbIX KaTaJH3aTOPOB C NOJIOMKeHHEM YPOBHA 
@Mepmu Ha NoBepxHoctTn. HeoOxoxumMo OTMeTHTb, YTO B pPxAe culyaaeB NowyueH- 
HbI€ IKCMEPUMEHTAJbHbIe Pe3yJIbTATbl HAXOAATCA B MPOTHBOPeuMH C TaHHbIMu 
TIpelcTaBJICHHAMH. OTH pacXO*KJeHUA, BEPOATHO, BbI3BaHbI TEM, ITO IJIEKTPO- 
MIPOBOAHOCTh NOJMKPUCTAaJJIMYeCKUX MOJYNPOBOMHUKOB He OTPaxKaeT U3MeCHEHHA 
KOHICHTP alu SJIEKTPpOHHOrO rasa y NoBepxHoctTH. IlonoxeHue ypopHa Depmu 
HaHOovlee paBHJIbHO XapaKTepH3yeT BewMUMHAa paOOTbl BbIXOa 3/IeKTpOHa. 
ComoctTaBuleHve 9HEPruH aKTHBallHu 2JIeKTpoMpoBogHocTu (F£,) uw u3sMeHeHuA 
padoTbl BbIXOfa QIeKTpOHa (~) pH BBeqeHuN Mpumecelt B ZnO saABsaMeTCA 3aqa- 
yeH HaCTOALeH padort. 

Ja STO We Oblia CKOHCTpyHpoBaHa yCTaHOBKa, NO3BONAIONLaA MpoBo- 
HUTb OJHOBPeMeHHO H3MePeHHA SJIEKTPONPOBOAHOCTH HM KOHTAKTHOHM pa3HOCTH 
MOTeHWMaJIOB Ha OJHOM H TOM %e OOpasiie NOJyNpOBOAHHKa UH B OMHUX HU Tex 
Ke yCJIOBHAX, YTO UCKJIOUaIO BOSMOXKHOCTh KaKUX-JIMOO MOOOUHHIX 9dekTOB. 
Uccseqopanve Onlvio WpoBeseHO Ha OOpasilax OKMCH IWMHKa Cc AOOaBKamu, No- 
OOpaHHbIMM TakHM OOpa30M, YTO OLHH U3 HHX yBeJMUMBaIM paboTy BbIXOsa, 
a [pyre ee yMeHbIllaIM, KaK 3TO ObIIO yCTaHOBJeHO B Ipesbilyuleli pa6ote 
(*). [pu mpurotopiexuu moguduunpoBanHblx o6pa3sloB OKUCH WHHKa Obl 
UCMOJIb3OBaHbl Pa3JIMUHbIe MeTObI, OOecneyuBalollve BBeqeHHe OOaBOK Ha 
MOBEPXHOCTb, a B HEKOTOPBIX CJly4aAx H B OObem ZnO. B KkayectBe ucxoxHOoro 
Mpelapata Oplia B3aTa JIOMMHO(OpHaA OKHCb IMHKa. 

Jlo6apku OKuCeH MTHS M HAaTPHA BBOAUMMCh MyTeM NpONMTKH OKUCH WHHKAa 
IMABeJIEBOKUCJIbIMH COJAMH C MOCJIeLyIOWWMM MpoBpeseHueM TOMOXUMMYeCKOrO 
Mpollecca pa3JIOKeHuA NPM CpaBHHTeNbHO HeBbLICOKHX TemMepaTypax: 450— 
500°. CretvaibHbIMH OMbITaMM ObWIO ycTaHOBJeHO, YTO Mp LaHHbIX Temmepa- 
TypaxX HW BpeMeHaX BbIJeP%KKU MeHCTBUTEIbHO UMeeT MeCTO MOIHOe pa3soxeHne 
covet. IIpu mpuroropieHuu o6pasios ZnO c 7o6aBKaMu JMTHA MOXKHO ObI0 
OKUAaTb OOPasoBaHUA TBEPALIX PaCTBOPOB JaxKe pH Temnepatype 450°; yaa 
ZnO c ,oOaBkamu HaTpud OOpasoBaHve TBePALIX pacTBOPOB ObIIO Maso Bepo- 
ATHBIM BCJeACTBHe OoOIbINoOro pawuyca HoHa HaTpua. JloOaBKu TOPUuA BBOMHNCH. 
oO6paOoTKOH OKMCH I[MHKa PaCTBOPaMH aSOTHOKUCJOrO TOPUA, NpHBOLAMeH K 
OcapKeHHIO Ha MOBepXHOCTH ruypooKucu Topua. (M3pecruo, uto Th(OH), 
ocaxkaeTcs upw pH 3,5—4; pH rugzpookucn unnka, oOpasyrollelica Ha MoBepx- 
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joctH OKHCH IMHKa B BOJHOM pacTBope, pasen 8,4). IIpokamka npu 450° mpu- 
FOIA K passOxKeHHio OOpasoBaslllelica THApooKucH TOpuxA BO ABYOKHCH. 
Beenenne MpHMecH cyJbaTa WHnKa OCYUeCTBIAOCh MyTem copOuuu us pac- 
iBOpa aHHOrO SJleKTpomuta. Kak Opiio ycTaHoBJieHo pauee (*), copOmua cyub- 
ara IMHKa Ha OKHCH WHHKa WMesla HeOOpaTuMbI XapakTep U COMpoBOxAasacb 
}Opa3s0BaHveM OCHOBHEIX CyJbPaTOB WHHKa C MOCMeLyIOULMM THuLpouMTHYeCKUM 
saspyllenvem. OOpasinl c JoOaBKaMu cysb(PaTa WuHKa MpOKaJMBaHCb TakxKe 
ipu 450°. 

Okvicb IHHKa C BBeJeHALIMM OOaBKamu Obila No_BepruyTa peHTrenorpa- 
DHYECKOMY H SJIEKTPOHOrpaduyeckomy uccMefqoBaHuIO. O6pasitbl mpeccopamucb 
, TAONeETKH pu ZaBsenun 200 KI/cm? uv nomellamucb B cielualbHy1 sueliky, 
yoeqHHeHHy!O C YCTAaHOBKOH [JIA OMHOBPeMeHHOTO OMpemeeHuA 9eKTPOMpo- 
ROHOCTH HW KOHTAKTHOM pa3HOCTH NOTeHIMaOB. QAeKTPOMpOBOHOCTh H3Me- 
paslacb 10 MeToqy Musaepa (7°) Ha uactote 300 ru. TounocTh u3smepeHus co- 
IPOTHBJEHUA CocTaBaa 15—20%. KontakTHad pasHOCTb MOTeHIMaJIOB MexKLYy 
ICCJIENYEMbIM MOJLYMPOBOAHUKOM MH 3O0JIOTbIM OTCUeCTHbIM 3JIEKTPOJOM H3Mepsi- 
ach MeTOJOM BHOpupyollero KoHeucaTopa ("). TouHocTh ugmepeHuli KOH- 
HAaKTHOM paSHOCTH NOTeHMasoB coctaBaana 0,01 B. O6pasubl TpeHupoBasmuc 
} BakyyMe (10° mm pT. ct.) mpH Temnepatype 300—400° uu B armocdbepe oKucH 
Tulepowa JO yCTaHOBJeHHA NocToAHHOrO compoTuBsenus. Ha scex oOpasiax 
H3MepANaCb SHEPrHA AKTHBALHH JIEKTPOMPOBOMHOCTH MpH HarpeBe UM OXMaxK]e- 
HMM OOpasila, a Tak2Ke KOHTAKTHAA pa3sHOCcTh NoTeHUMaoB. Bocnpou3sBoquMOcTS 
(iSMepeHHH SHEP aKTHBALMH 2JeKTpONpoBogHOocTH cocTaBsana 10%. 

B raOn. 1 npupeyzeHbl pe3ybTaTbl H3MepeHHA SHEPrul AKTUBALLMM JIeKTPO- 
PpoOBOJHOCTH (B 9B), KOHTAKTHOM pa3HOCTH NOTeHIHaJIOB MO OTHOWeHHIO K 30- 
NOTY WM USMeHeHHe paOoTbI BbIXOLa 2eKTPOHOB, MogMduMpoBanHOH ZnO ro 
THOWeHHIO K YMCTOH OKHCH WHHKAa. 


Ta6Oauna 1 


O6pa3subl OKUCH WHHKAa Eg (98) ‘Ag (9B) a aes 
ZnO 0,08 =o 0 
ZnO + 8% Na.,O 0,32 +0,8 —1,5 
ZnO + 8% Li,O 0,5 —0,1 —0,6 
ZnO + 8% Li,O 0,20* —0,03 —0,67 
ZnO + 14,5% ZnSO, 0,24 —1,3 -+0,6 
ZnO +2% ThO, Dslr —0,9 +0,2 


* O6pasen, npoKaseH nmpu 1100°. 


Kak cuielyeT 43 MpHBeeHHBIX JaHHbIX, 9HEPruA aKTHBAHU IeKTpoMpo- 
BOMHOCTH UHCTOH OKHCH IMHKa BeCbMa HeBeJIMKa, YTO CBHJeETeJIbCTBYeT O TILa- 
‘eJIbHOH OUHCTKe Mpenapata oT copOupoBaHHoro KucJOposa. SHayenue SHEp- 
MM aKTUBAH 9ICKTPONPOBOAHOCTH OKHCH WHHKa OIM3KO K ONyOJMKOBaHHBIM 
[aHHbIM (7%). 

Bpelenue pasvIMuHbIX MO XHMHYeCKOM Mpupose AoOaBOK MpHBOAMT K yMeHb- 
CHHIO 93V/ICKTPONPOBOAHOCTH HM yBeJIHYeHMIO ee SHepruM akTHBallMH. Compo- 
MBUIeHHe oOOpasiioB mpH 350° yMeHbUlaeTCA B NOCJeOBaTeJIbHOCTH: 
| ZnO + Li,O > ZnO + NagO > ZnO + ZnSO, > ZnO + ThOz > ZnO. 

o6pasen, Ne 3 
[akuM OOpa30M, Ha OCHOBaHHM OJHHX TOJIbKO H3MepeHHH JJICEKTPOMNpOBORHOCTH 
[OXKHO ObIIO Obl CLeMaTb BbLIBOL, UYTO BCe HCMO/Ib3yeMble HAMM OOaBKU K OKHCH 
[MHKa SABJIAIOTCA akUenTOpHbIMM OOaBKaMH, CIBMTaioulMMu ypoBeHb Pepmu 
sHU3, K MOTOJIKY BaJIeHTHOM 30HbI. 

Vismepenus paOorsi BbIXOJa, OMHaKO, MpHBe/M K Apyromy pesysbtaty. Kak 
JeyeT W3 MpMBeeHHbIX FaHHDIX, JOOaBKH JIMTHA HW HaTPHA BbISbIBAIOT YMeHb- 
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IWeHHe paOoTbl BbIXOLa MO CpaBHeHHIO C YHCTOM OKHCbIO IWHHKa, B TO BPeMA Ki 
yoOaBKu cysbtbaTa WH4HKa H JBYOKHCH TOPHA MpHBOAAT K yBeJIMYeHHIO pa6o1 
BbIXOa. CleqOBaTeJIbHO, Ha OCHOBAHHH JaHHbIX MO paOoTe BbIXOa MOXHO CA 
JlaTb BbIBOA, YTO MOOaBKH KaK JIMTMA, TAK WH HAaTPHA ABMAIOTCA MOHOPHBIN 
joOaBKaMv, CIBHTalolluMu ypoBeHb DYepmMu K 30HeE MpOBOAHMOCTH, TIpHyE 
BUIMAHHe MOOaBKH HaTPHA BbIPparKeHO CHJIbHee, YeM NOOaBKM MTA. Cy Ib 
WWHHKa H OKHCb TopHa B ZnO yBesMUHBaIH paoOoTy BbIXOJa M SHEPHlO aKTHB 
UHH 2JIEKTPOMpOBOAHOCTH. 

Yeemmuenve TemmepaTypbl mpoKasuBanua oOpasua ZnO + 8% Li,O 3 
W3MeHHJIO XapakTepa BJIMAHUA HOHAa MMTHA Ha Eu Ag. Hexoropoe yMeHbIUeH! 
BeJIHUNHbI Es, BEPOATHO, CJIeMyeT OODACHHTb PeEKPHCTaJIH3allueH OKMCH IMI 
mpu 1100°. r 

B 3aBHCHMOCTH OT yCJOBHH MpHroToBJIeHHA MH XHMHYCCKHX CBOHCTB TBE] 
oro Tela W WpuMecei, MocseqHHe MOryT pacipeseATbCA B TBEPAOM Tewe pa 
JIMUHBIM O6pasoM. Tak, MpuMecu MoryT OCOpa30BbIBaTb TBEPAble paCTBOPHI 3am 
UCHHA, BHePeHHA uM afcopOupoBaTbcA Ha NoBepXHOcTH. B 3aBHcHMOCcT 
OT pacnosOx*KeHuA MIpHMecH B TBEPAOM TeJIe SJIEKTPONPOBOLHOCTb UM paooTa BE 
Xola JOJRKHbI H3MeCHATbCA pa3IHUHbIM OOpasom. 

CrehyeT 3aMeTHTb, 4TO BCe HCCuIeEAOBATeJIN, H3y4alOllMe OKC, COMep*Kalllly: 
WOOaBKM OKHCH JMTHA, CUHTAIM, YTO BBeJeHHbIe B pellieTKy OKHCH WMHKa HOH 
JIMTHSA BbITeCHAIOT HOHbI WMHKa B MeKAOY3UA (UTO NOMKHO MPHBOTATb K yBe 
JIMYCHHIO NapaMmetpa pellleTKH). O1HaKO B JIMTepaType IpakTHYeCKH HeT Mp AMBI 
PCHTTeHOCTPYKTYPHBIX JaHHbIX, MOATBep*KLaloulux OOpasoBaHve TBeEPALIX pat 
TBOPOB AIA cuctempr ZnO + Li,O. Tak, Hampumep, B padote (1%) nokasaxt 
YTO WIA OOpasiloB OKHCH WuHKa, cofepxKamux 0,12 u 0,32% auTuA, MpoKaser 
HbIx mpu 1000—1200°, rT. e. mpu Temmepatype Bbillle Hadasia cnheKaHHaA (Teme 
patypa Tamana pasua 870°), u3MeHeHUA NMapaMeTpoB pellleTKH COBEPLIeHHO Hé 
3HauuTebHb!. Ilo nanupm (1°) MocTOAHHaA pelWeTKH JIA YHMCTOH OKHCH WHHK 
papua 3,2432, a qa oKucCH WaHKa c ZOOaBKol 0,12% Li,O — 3,2431. 

PeHTreHOCTPYKTYPHble W3MepeHHA MOMPYUMPOBAHHbIX OOpa3IloB OKHC 
WuHKa Opium mpopegenpt H. A. UWluuraKoppim c cotp. u M. A. KyutHepespm 
3a UTO aBTOPbI BbIPaKaloT HM rayOoKy1o OwaroflapHocTb. CormacHo novtyyer 
HbIM JAHHbIM MOCTOAHHAA peleTKH OKHCH WHHKa He H3Me€HAMaACb Ip BBeeHU 
00aBOK, UTO He JaBaJiO IPAMBIX yKa3aHHii Ha OOpas0BaHHe TBEPALIX PaCTBOPOE 

[lo-BuqMMOMy, Ha OCHOBaHH BCero BbIlleCKa3aHHOFO CJleLyeT CIeaTb Bb 
BO, YTO IPH BBCJCHHH OKHCeH MHTHA MW HATPHA B OKHCb WHHKa, COlep2KaHH 
UX Ha TMOBepXHOCTH H B OObeMe Pa3JIHUHO. 

IIpumecb, HaxoqAllaica Ha MOBepXHOCTH H B MpHMOBepXHOCTHOM cJl0e H 
ruiyOune OoJblle VJIMHbI SKPAHHVPOBAHHA, Pa3JIMYHbIM OOPasoM BJMAeT H 
SJICKTPOMPOBOLHOCTh uM padoTy BbIxXoga. Ha ocHoBaHuM pAa 2KCMepMMeHTaJE 
HbIX HaOJOJCHHM MOXKHO CUMTATb, YTO H3MeHEHHe padoTHl BLIXOJa OOycJOBJEH 
3apAXKeHHeM IOBEPXHOCTH, a He COOCTBEHHbIM BJIHMAHHeM JUMOJIbHOrO MOMeHT 
ujemouHoro uoHa (Na* nau Li’) (°). TIpumecb, pacnomoxenHasd MocTaTouHo ray 
OOKO M He OKaSbIBaIOllaA BAMAHHA Ha paOoTy BbIXOMa, ABJIAeTCA akllenTOpo! 
QJIEKTPOHOB, yBesMuNBaeT E,, a Ha MOBePXHOCTH 3epHa 93Ta *Ke JOOaBK 
ABJIACTCA NOHOPOM 93JICEKTPOHOB MH YMeHblilaeT paOoTy BbIXOZa 9IeEKTPOHOB (¢) 
Bepoarno, JIMTH pacTBOp AeTCHA B IpHMOBepXHOCTHOM CJl0e OKUCH WHHKa, OOpasy 
TBePAbIM PaCTBOP BHeApeHHA, TaK KaK KOHMeHTPaluA OKUCH HTHA Ha MOBepx 
HOCTH OoJIbIe, ueM B OObeme. IlosTomy HaOmOMaeTCA pasmM4yHOe BJINAHU 
mpumecu Ha E,u Ag. QnektponorpamMbl, cHATHIe c OOpasua ZnO + 8%Li,O 
mpoKaeHHoro mpu 400°, He OOHapy2xXuBaIoT JMHMM OKHCH JHTHS. 

CepHokucublit WHHK alcop6vpoBaH ToJIbKO Ha NoBepxHoctu ZnO. B ato 
culyyae H3MeHeHHe ypoBHA Depmu Ha NoBepXHOcTH OOycJIOBMMBaeT KaK V3MeE 
HCHHE SJIEKTPONPOBOLHOCTH, TaK HM paOoTbl BLIXOMa, YTO NOATBEPKaeTCA OMbITO! 
(cm. Ta6. 1). Toxe otHocutca K ZnO c yo6aBKoli ThO,. 

Takum oOpa30M, BO MHOFHX CJlyyaaX N10 H3MeHEHMIO 3/IeKTPONpOBO_HOCT 
HEJIb3A OMHOSHAYHO ONPeWeHMTb W3MeHeHHA ypoBHaA Depmu Ha MOBepXHOCT 
MOAMMPUIUMPOBAHHBIX KaTasM3aTopos. Ilostomy MOMCKM KOJIMYeCTBEHHBIX COOT 
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(OWeHHH M@ Ky KaTaNMTHYeCKOl AKTHBHOCTbIO H 3/eKTPOMPOBOAHOCTHIO 6e3 

leTaIbHOTO HCCeqOBaHHA pachpeseeHuA MpHMeCH Ha MOBepXHOCTH H B OObeMe 

1OJlyNPOBOMHHKa MOryT MPHBeCTH K HeMpPaBHJIbHbIM pe3yJIbTaTaM JIA Momudu- 

[MPOBAHHbIX KaTaJIM3aTOpOB. 

| 

_ Wucrutyt dusnueckoh xumun Tlocrynuso 
Axkayemuu HaykK CCCP 30 X 1959 
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Jloxzagn Akafemuu HaykK CcCcCcP 
1960. Tom 131, Ni 2 


PH3HIECKAA XHMHA 


B. M. KA3AKOBA u 4aex-Koppecnonyzent AH CCCP A. K. CbIPKHH 


CBEPXTOHKAS CTPYKTYPA CIEKTPOB IJIEKTPOHHOLO 
MAPAMAFHHTHOrO PESOHAHCA BEH30@®EHOH-K-KETHJIA 


 B panee ony6mKoBaHHOH paOorTe (*) HaMH COOOMaIOCb O HaOsOJeHHM CieKT- 
pOB 3JIeKTPOHHOTO MapaMarHuTHOrO pesoHanca (9. I. p.) PAa KeTHIOB — TIpo- 
WYKTOB peak KeTOHOB C H[eJOUHBIMH MeTaJIaMH, OOpasyiolluxcA Ha KyCod- 
/ KaX MeTaJuia B BHJe HepaCTBOPHMBIX OCaKOB B 
Toke HHepTHoro rasa. IIpemctapjaeT uHTepec Hc- 
CJIelOBaTb CBEPpXTOHKYIO CTpyKTypy (Cc. T. c.) CMeKT- 
poOB 9. Il. Pp. KeTHJIOB, TaK KaK C. T. C. JaeT BO3MOXK- 
HOCTb BBIACHHTb paciipeyesieHHe CMMHOBOH IJIOT- 
HOCTH HeCHapeHHOrO 3JIeKTPOHA B MOJIeKyJle. 
Oynako 3fecb BCTpeyaloTcA pA TpyHocTel, riaB- 
Ha U3 KOTOPbIX COCTOHT B TOM, 4TO OOJIbLIMHCTBO 
KeTHJIOB H€paCTBOPHMb! B OOBINHbIX PaCTBOPHTeJIAX. 
B 6eH30/e pacTBOpHMbI JIMMIb KeTHJIbI OeH30*PeHOHA 
uM denusgudenuskeToHa c KaaHem. Mp ucecejo- 
BaJIM CIeKTPbI 9. HN. p. pasOaBJIEHHbIX PpaCTBOPOB 
G6eH30deHoH-K-KeTua u cenusiqudenuaKeTou-K- 
KeTHJIa pH KOMHATHOH TeMMepaType Ha pajno- 
CieKTpoMeTpe cC BbICOKOYAaCTOTHOH MOYyJIAIHeH 
MarHUTHOrO NOJIA H ABTOMAaTHYeCKOH NMosAcTpOoHKou 
yYaCTOTbI KJIMCTpOHHOrO reHepaTopa lo padouemy 
pesonatopy (7). CnekrTpbl 3anncbiBaJIucb aBTOMaTHYUCCKUM MOTeHIMOMETPOM B 
Bue MpOH3BOHOH OT MAMHHU NorsomeHua. B cmysae SeH3o0cbeHou-K-KetTusa 
HaOsOfamacb c. T. c. IIpu stom cHatama HamMeyaioTca 7 mHKoB c. T. c. (puc. 1), 
a Ip pasOaBJIeHHH pacTBOpa UMEET MECTO JlaJIbHelilee 

paspellienve (puc. 2) cnextpa. Becb cmeKTp cocTouT 

u3 23 JMHMH Cc pacilenenvem 2,1 raycca mexyy ; 
KOMNOHEHTaMH CelTeTa H 0,7 raycca — BHYTpH cell- 

Teta. OObxACHHTh TaKOH CHeKTP MOXKHO CJleyIOULHM 

oOpasom. Cnayana 7 KOMMOHeEHT cleKTpa MOsB- 

JAIOTCA B pe3YyJIbTaTe KOCBeHHOTO B3aMOJelCTBHA 

HeclapeHHoro 9JIeKTpoHa c 4 o- nu 2 n-MpoToHamu Puc. 2 

Kole. J[abHelilee pacienJeHve BbISbIBaIOT 4 M-Tpo- 

TOHA, IIpH STOM, KOrla COOTHOIWeHHe A,:d,=— 3: 1, u3 35 KomnoHeHT c. T.c 
HOKHO HaOsoLaTbcea 23, uTO HU MMeeT MeCTO Ha OMBITe. 

Ha ocHope MoJly4eHHbIX JaHHbIX, HCMOMb3ys SMMUpwuecKoe yp aBHeHHe 
Max-Konnena a = Qo, rae Q= —22,5, MOXHO OMeHUTb CIMHOBLIe IMOTHOCTY 
HeclapeHHOPO SJIeKTpOHa B p — x-OpOuTaxX Ha aTOMAaX yrulepoga B (beHHbHEI 
KOJIbUax. BpruncuieHHble TakKHM OOpa30M CIIMHOBBIe MVIOTHOCTH B O- 1 N-os0: 
*KeHHAX paBHE! |p| = 0,093 u B m-nonOxeHHU |p| = 0,031 (puc. 3). 

Ana Kupennsmetusia pacuer, cletannbili m0 Merory MOJIEKY IAPHBIX Op6u’ 
B IpHOumKeHuu XiOKKeJA, MaeT JIA pacnpeselenua MAOTHOCTH HecilapeHHOr¢ 
SEKTPOHA Ha O- HW N-aToMaXx yruiepoya 3HayeHHe p = 0,10 w Ha MeTUMbHOM yrue 
pone p = 0,4, 4TO HaxoguTca B XOpolem corulacun C NOYYeHHIMH HaMH 9KC 
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Puce. 4 


T€pHMeHTAJIbHBIMH JaHHbIMH. Mntepecno 3ameTuTb, YTO MO HalIuM pe3yubTa- 
TaM CIHHOBbIC MIOTHOCTH B O- HM N-MOO%KeHHAX OJMHAKOBbI, B TO BPeMA Kak 
Jhonuncxuh (*) cuvraet, uto B Tpudenuameruue 


CHHHOBaA MJIOTHOCTbh B N-MOOKeHHH 0 CP ABHCS 0 a eter sous bes pad 

HHIO C O- H M-MOJIOXKCHHYAMH HCUeBarOLIe Masia. Pac- 

ueT p B TpHdeHwMeTHe MoO MeToRy moKamu3so- “™ 08? pi 
093 


BaHHBIX Nap, Cleanup Bpopetto u Pepponu (4), ome 
J\aeT OMMHAKOBbI€ 3HAYEHHA Pp B N- Ul O-MOJIOMKEHUAX. 4s 
Tako xe pe3ybTaT Noyuaetca pu pacuete cnu- Puc. 3 
HOBbIX IJIOTHOCTeH METOJOM MOJI€KYJIAPHbIX OpOuT. 

Jina OeH30NbHEIX pacTBOpoB denuapuenunKeToH-K-KeTuna paspellvTb 
CBEPXTOHKYIO CTPpyKTypy HaM He yyaocb. B HacTostlee BpeMA MbI NpomowxKaem 
HCCJleQOBaHHA CMeKTPOB 3. Il. p. paCTBOPOB MeTaJVIKeTUJIOB AaPOMATHYeCKOrO Hi 
amM@aTHyecKoro pxAoB. 


Mockosckuii MHCTHTYT TOHKOM XHMMUECKOH TexHONOFUuH Tloctynuso 
um. M. B. Jlomonocoga 4 XI 1955 


UMTMPOBAHHASA JIATEPATYPA 
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(1959). %J.H. Lupinski, J. Chem. Phys., 26, Ne 6, 1766 (1957); H. S. Jarret t; 
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Aokaagn Akagemuu naykx CCCP 
1960 Tom 131, Ne 2 


@H3HYECKAA XUMHA 


JI. A. KPEMHEB u JI. A. BOPOXMHA 


O HEKOTOPbIX OCOBEHHOCTAX IMYJIBTHPOBAHHA 
CTPYKTYPHPOBAHHBIX )KHAKOCTEHM 


(IT pedcmaeaeno axademukom IT, A. Pe6undepom 22 IV 1959) 


Kak u3BecTHO, TAM arperaTHBHO yCTOMYHBOM KOHUeCHTPHpOBaHHOU SMyVJIbCHH 
U3 JIBYX MOJ[@/IbHbIX *%MAKOCTeH C MaJIOlt HBIOTOHOBCKOM BA3KOCTbIO (HalIpuMep, 
BOJIbI H OeH30s1a) B OCHOBHOM OlpesesAeTCA MOJICKYJIAPHO-IOBep XHOCTHBIMA 
CBOMCTBaMH IPpHMeHAemMOro IMyJIbraTopa, OOpa3syloleroO Ha NOBePXHOCTH Kalle- 
JleK CTPyKTYpHO-MexaHHueckui Oapbep, MpenATCTByIOUlMM HX KOaJecleHuuu 
(). [pu 29Tom ruqpotbusbuble SMyIbraTopbl.ciocoOcrBy1oT OOpa3s0BaHHo MpAMOH 
amybcuu (Tata M/B), oneodunbubie — cTraOuiM3yioT OOpaTHble 2MYyJIbCHH 
(tama B/M). . 

OjHako MpocTpaHcTBeHHO CTPYKTYPHpOBaHHble XAKAKOCTH, oOOMaqaoulue 
BbICOKOH aphekTHBHOH (CTpyKTYPHOH) BxA3KOCTbIO, OOHapyxKuBaloT cHewudu- 
gecKoe oBeyeHHe pu 9MyJibrupoBannu. K Hum OTHOCATCA, HallpuMep, OHMTyMBI 
M ert BASKMX MapOK MIpH TemMepatypax Bolle 40° (7) u MeHee BASKHX MapOK 
pu oObtuHOoH Temmepatype. B mpucytcrBHH ragxpodpusIbHoro MOBepXHOCTHO- 
AKTUBHOrO IMYJIbraTopa, B 3HAYMTEIbHbIX KOHWEHTPaluAX CTPpyKTypupyroulero 
BOY, OHH CMOCOOHEI OOpa30BaTb C BOOM He TOJIbKO MpPAMbIe, HO HM OOpaTHble 
9MYJIbCHH. 

IIpu pa3mMeliuBaHuu MocTeneHHO WOOaBsAemoro OuTyMa (ferra) K BO,HOMY 
pacTBopy ruypousbHoro 9MysIbraTopa KOHWeHTpallun C, KaK HM Halo O*KUaTh, 
BOSHHKaeT IIPAMAaA IMYJIbCHA HM KOHUEHTpallua OWNTyMa B Hel MOKeT ObITb 
WopefeHa JO BbICOKHX 3HAaYeHHIi BIMOTD JO OOpas0BaHHA MpesesbHO KOHIeH- 
TPHPOBaHHOH (MpesembHOH) 9MybcuH (puc. 1, /). B oOparHom cmy4ae — mpu 
pa3MellMBaHHu OuTyMa (ferra) Cc MOcTeMeHHO BBOAHMbIM BOJHbIM PpacTBOpOM 
Toro Ke rus{pousbuHoro SMyvbraTopa, Bcerqa OOpasyeTca OOpaTHaA IMYJIbCHA 
(tana B/M), KOHUeHTpalluA KOTOpOM MOxKeT ObITb MOBbIUIeHa NO U3BeCTHOFO 
mpegeta Q, cooTBeTcTBy1ollero cogepxkauuio C smyubraTopa B Bose (puc. 1,2). 
Q oOo3HayaeT BeCOBYIO KOHIeHTpallMio AucMepcHoH dba3bl B MpesentbHOH 
MY JIbCHH. 

B kayecTse MpMepa Ha puc. | mpuBegeHbl H30TePMbI SMYIbrupOBaHHA, Mouy- 
qeHHble C OATYMOM Mapku B-5, mpeyctaBasioulem co6o10 mp oObrdHO Temmepa- 
Type BbICOKOCTpyKTyPHpOBaHHyl0 CHCTeMy, H BOJHbIMM pacTBOpaMH KaTHOHAaK- 
THBHOrO 9MyJbratopa (BbIpaBHuBateia A-20) 6exsomcybdonata — MeTusgu- 
STHVI-2 ,5-1MOKTHIPeHOKCHIUKO3a9THJICHOKCHOMeTHJIAMMOHHA 


CHg3 


a het bs 
C.HEsOy | ENG (GHD: : 
F SS 4 
CH — (CoHs)20 — 0 — € » 


fn 


rye R = C3Hi-. 
Pesy bTaTbl 3MY JIBTUpOBaHHA ONpeeUIAWTCAH, KOHEYHO, HE TOJIbKO BbIOp aH- 
HbIM ru pou JIbHbIM 3MYy JIbraTOPOM HM ero KOHIUeHTpalluen, HO H ‘COJepxwKaHveM 


OJIeO*PUJIbHBIX NOBeEpXHOCTHOAKTHBHBbIX BeLULeCTB B OuTyYMax MW Werrax, a Tak Ke 
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_ THKCOTPONHO-CTPyKTYPHPOBaHHbIM COCTOAHMeM STUX cucTem. Ilo xony KPHBBIX 


BbIJeAIOTCA 3 OOACTH KOHMWeHTpallun ruppodusbHoro amMyJbratopa C, mo-pa3- 
HOMY BJIMAIOUMe Ha SMYJIbrupoBanue. ; 
B o6nactu I cra6umaywTca TombKO oOOpaTHpie smyabcnn (Tuna B/M). 
Xapaktepuo, 4TO TPH SMYJIbrHpOBaHHM YMCTOM BOLI BecOBaA KOHMeHTpallus 
SMyJIbcHH Q MaKCHMaJIbHas, C MOBBILeHHeM 2Ke KOHIe€HTpallHH SMyJIbraTopa 
B Boge Q pesko ymeubluaetca c 77,8 20 20%. Taxoii acd@ekT BbI3BaH aHTaro- 
HHCTHYCCKHM B3aHMOleHCTBHEM MeKLY OJeOHIbHbIM SMyJIbraTopamn OuTyma 
HM THApPOMHIbHBIM SMyJIbraTOpOM B  BOHOM 
PpacTBOpe; KaK [bi H3 HX CTPeMUTCA 8aasMyub- Fee. % 
THPOBaTb COOTBETCTBEHHO H BOYHBIMi pacTBop WY 
M OUTYM, BCNeAcTBUe Yero M3 Mpollecca SMyJIb- 
THPOBaHHA MCKJOUaIOTCA B3aHMHO Morallaro- 70 | 
uiHecA KOMYeCTBa COONX cTaOHsN3aTOpos (*). 
B o6nactu 1 otcytcTByeT u36nITOK ru{po- 
@HJIbHOrO SMYJIbraTopa UW, e€CTeCTBeHHO, He- 30 
BOSMOKHA CTAOWINSallMA NPAMBIX SsMyvibcnit | 
(tuna M/B). 

B o6mactu I] Bo3HukatoT npsMble 9MyJIb- 
cHH OnTyMa B Boye (Tuna M/B); Buauane 
rpyOple, Tak Kak M36bITKa ruyzpcdusbuoro 0 
SMyJIbratopa elle HefOcTaTOUHO JIA cTa6u- 
JIM3aUMH BbICOKOZMCHepCHBIX SMYJIBCHH, HO C c/U] JO 30 70 bec. % 
POCTOM KOHILeHTpallHH rHApCd*usIbHOrO 9MYVIb- c 
raTopa AMCMePCHOCTb SMyJIbCHH BOspacTaerT. Puc. 1 
B Toh xe OOacTH NposomKaeTcA HeKOTOPOe 
yMeHbllenve Q B COpaTHbIX SMYJIbCHAX, YTO MOXKET ObITb BbISBAHO HSMCHEHHEM 
CTpyKTYPHO-MeXaHNyecKUX CEOCTBOUTyMa ox BaMAHHem BA-20. 

B o6nactn III] ogHHakoBo serko MosmyuatoTCA BbICOKOJMCNepCHble SMYyJIbCHA 
oOOHX THMOB MpH COOTBeTCTBYIOINeM NopALKe BBeeCHHA SMyJIbrupyeMOH XKuD 
KocTH. Hexotopoe yMeHblweHve Q NpAMBIX SMYJIbCHH ONpefeseTcA Mponon- 
2KaHOMLMMCA YBeJMYeHHEM JNCMepcHocTu KaneseK Outyma. Uto Kacaetca cOpat- 
HBIX IMYJIbCHH, TO B 9TOM HHTepBasie KOHUEHTPauul FHAPOMUMbHOrO SMyYVIb- 
raTopa pe3yJIbTaTbl IMYJILTMpOBaHUA, Kak u B COsacTH II, WesHkKOM onpezens- 
JOTCA CTPyKTYPHO-MexaHnyecKUMM CBOMcTBaMH OuTyMa. CrTaOusMsallua Kane- 
JIeK BOJbI HW BOHBIX pacTEOpoB B COmacTu I coBepllaeTCA Kak OeCWuJIbHBIMK 
9MyJIbraTOpaMu OnTyMa, TaK MU B 3HAYHTeJIbHOH Mepe 3a CUET BKJIIOUCHHA Kalle- 
JieK B MpOCTPpaHCTBeHHY!O CeTKY OUTYMAa, THKCOTPOMHO BOCCTAHABVJINBalOulyloca 
mocsie ee YaCTHUHOTO paspyWenusa B xOfe zNcHeprupoBaHusA. Ho B oOsmacTax 
II wu II] smysprupyromme cerolictpa ovecuJbHEIX SMyJbraTOpoB OuTyMa No- 
WaBNeHb! NP UX aHTAPOHHCTHYECKOM B3aHMOeHCTBUM C THAPOCPHIbHBIM SMyJIb- 
raTopom. CyeqoBaTeJbHO, €JMHCTBEHHEIM (aKTOPOM arperaTHBHOM YCTOMYMBOCTH 
MOJyuaIOWUXcA 3feCb OOpaTHbIX SMYJIbCHH ABJIAIOTCA CTPyKTYPHO-MexaHuye 
ckHe CBOHCTBa OnTyMa. 

B nouHOM COOTBeTCTBHH c Mpesctrapienuamu I]. A. PeOungepa ('), yHuBep - 
CaJIbHbIi CTPyKTYPHO-MexaHNveckHi dakTOp yCTOMYMBOCTH AMCMepCHbIX CHCTeM 
B HallHX YCJIOBHAX NOpasvTeJbHbIM COPasoM NpecbsaaeT Hay PUAPCHUJbHbIMK 
CBOMCTBaMH SMYJbraTopa u JaxKe Np BecbMa OovbIIMX KOHMeHTpallvAx ero 
B.BOJHOM pacTBope OOecneunBaeT MOyyeHHe arperaTHBHOYCTOHYMBbIX SMyYJIb- 
cui tuna B/M. ' 

AnasioruuHbllt sddekT cuuJIbHOM cTaOvsIMsalluH MpAMbIX SMYJIbCHH rHyzpo- 
CcOHBIMH MeTAJMYeCKHMK MbIJIaMM BCJIeLCTBHe COpas0BaHHA CTPyYKTYPHO-Me- 
XaHuyeckoro Oapbepa Obl paHee COnapyeH A. B. Tay6mauom u A. ©, Ko- 
peukum (4) np nosyseHHH MaCJIAHbIX SMYJIbCHH C MOMOLIbIO TBEPAbIX SMYyJIbra- 
TOPOB. 

Takve %Ke pesybTaTbl, Kak uc OvTymMom Mapku B-5, HaMH Mowlyyenbi nu Ha 
AHHOH-aKTHBHBIX PHIPOUJIbHbIX IMyJIbraTopax KaK C JerTAMH, Tak H C Onty- 
MaMH BASKUX MapOK, OONaalolluMv Mp OObMHOH TemnepaType TBepAOOOpas- 
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HbIMM cBOlicTBamu (7). B aTHx cilyyaHdx OuTyM MosorpeBasca 20 60—70°, T. e. 
HO COCTOAHHA BbICOKOCTPyKTYPHpOBaHHOH XKUAKOCTH, UM 3aTeM MoBeprasca 
OMY JIBTHUpOBaHHo. 


ABTOpbl BeCbMa MpH3HaTeJbHp akay. II. A. PeOungepy 3a WeHHbIe 3aMe- 
YaHHA, CleJlaHHble MpH YTeHHH PyKOMNCH. : 


Beecow3Hplh opoxKupii Tloctynuato 
Hay4HO-MCCIeNOBaTeIbCKHA = MHCTHTYT 22°V 1959 
JlennurpancKuh punnan 


UHMTHPOBAHHAS JIATEPATYPA 


‘TI. A. Pe6uungep, Kona. xypu., 20, 527 (1958); ram xe, 8, 157 (1946). H. B. Mu 
xahaos, C. A. Manu, Kora. xypu., 18, 609 (1956). * JI. A. Kpemues, 
Koa. «xypu., 20, 546 (1958). 4A. B. Ta y6mau, A. ® Kopenxkuih, AH, 120, 
Ne 1, 126 (1958); Kona. xypu., 20, 676 (1958). 
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Wornaagn Akanemun HayK CCCP 
1960. Tom 131, Ne 2 


®PH3SHYIECKAA XHMH A 


3. K. MAH3YC, unen-koppecnonnent AH CCCP H. M. SMAHY9JIb 
u B. H. AKOBJIEBA 


- 


O MEXAHH3ME PACIIAJA MPOMEXKYTOUHbIX FHAPONEPEKHCEHM 
MPH OKHCJIEHHH x-EKAHA B DKHJKOM @A3E , 


Ilpu wsyyeHHu peakIlMH OKHCJIeHHA H-eKaHa Hamu ObIIO ycTaHOBJeHO, 
14TO CYMMapHa CKOPOCTb pa3JIOKeHUA MPOMeKYTOUHIX ruspoMepekucelt mpak- 
THYECKH COBMaaeT CO CKOPOCTbwO OOPas0BaHHA CYMMbI NpOYKTOB OKHCJeHHA (1). 
ITO O3HadaO, YTO THAponepeKucH ABJAIOTCA CQHHCTBEHHBIMH TepBHUHbIM 
TIPOMe*XYTOUHBIMH BelllecTBaMH B Ipollecce %*XuAKoOdasHOro OKHCJIeHUA HA-Je- 
‘KaHa. OTOT BBIBON WaeT MpescTaBeHve O NepBoM 3Tale cOxKHOM peakUnH 


(OKHCJICHHA MIpeMeJIbHbIX YIIeBOLOPOAOB VM BbIABMTaeT 3ayayy H8yYeHHA MeXa- 
|HH3Ma J[aJIbHeHINuxX MpespalleHul rugponepeKkuceli, MpHBOLAWHX K O6pa3o- 
| lta OCTAJIbHbIX MpOJyKTOB OKHCJICHHA. 

| Psy cakToB, MOuyYeHHbIX Np w3y4yeHHH pactaya ruyponepekuce B OT- 
\CyTCTBHe KucJOpoga (T. e. B yCIOBHAX, Kora OOpa3s0BaHHe HOBbIX MOJIeKyN 
PHAPONMepeKHCH HCKJIIOUeHO), CBUETeJIbCTByeT O CJIOMKHOM XapakTepe peakUuH. 
QTu *PakThbl LaBaJIM OCHOBAHUA MpelMoNaraTb, YTO CBOOOMHbIe pauKabl, OOpa- 
3ylOllHeca pu pa3spbipe cBaA3u O—O B movieKywie rupomepekucu, HHAYUUpyiorT 
tlemHoli paciag rugponepekuceit (7,°,4). Usmepenuan Ha OnbiTe cKOpocTb pac- 
Naya rugqponepekucelt paccMaTpuBaJlacb KaK CYMMapHaA CKOPOCTb JBYX Mpo- 
MeccOB — MOHOMOJIeKyJIAPHOrO u WenHoro. 

B HactTosmlel paOoTe IA OKa3aTeJIbCTBa CyWeCTBOBaHUA WenmHoro paciayla 
rugponepekuceH H-ellula B A-eKaHe HW JWJIA ONpedeseHHA KOMYeCTBEHHOTO 
COOTHOWEHHA M@XKLy MOJIeKyJIAPHbIM H WeMHbIM NYTeM paciiaya UCHOJb30BaJICA 
MeTO] TlofaBJeHuA HMHyWupoBaHHoro pacnaa ruyponepekucelt T0OaBKamu 
uurMOuTopos. Tako MpveM IpHMeHsAVICA pW U8yYeHHH 3aBHCHMOCTH CKOpOcTH 
pactiaya OT CTPyKTypbI 3aMeleHHbIX MepeKuceH OeHsonua (°), B peakUHH 
OKHCe€HHA WuksoreKcaua (°) uw Apyrux padorax. 

B KayecTBe HHrHOuTOpa B HallieH paOoTe MpHMeHAJICA O-HadTOJ, KOTOPbIH 
BBOIMJICA B A-JIeKaH, OKHCJIAIOULMHCA TOKOM KHCJIOpoya pu 130°. BBenenue 
MHPHOUTOPa OCYILeCTBIANOCb Ha Pa3HbIX CTaMAX pasBuTHA peaklluu. Ha 
KHHeETHYeCKOM KPHBOH HaKOMeHAA ru~pomepeKuceli (puc. 1, /) nocue BBeZe- 
HHA G-HadToma OTMeyaeTCA pe3KHH v3JIOM, CBASAHHbIM Cc TeM, 4TO OOaBKa 
UHFHOUTOpa MpepbiBaer WelHy!o peakluio OOpasoBanua rugponepekucel. [locate 
BBeeCHUA HHPHOUTOPA KOHUeHTPallua ruponepekuce He COXpaHAeTCA MOCTOAH- 
HOM, KaK 9TO OblWwO Obl, eCIH Obl MX paca MpoTeKaJl TOJbKO WenHbIM 
TIyYTeM, a HaOwOJaeTCH 3aMeTHOe pacxofoBaHHe ruzporepekucei. Cyeqosa- 
TeJIbHO, Pa3sJIOXKeHve THApoMepekuceH B W3BeECTHOM cTeMeHH MpoTeKaeT u 6e3 
yaacTud paluKaJoB, T. e. HelleMHbIM MyTeM. KoncTaHTa cKopocTH HellelmHoro 
paciiaa He 3aBHCHT OT Hav¥abHOH KOHWeHTpalluu Yuponepekucel u oT 
IIpPHCyTCTBHA B CHCTeMe Pyrux MposxyKToB oKucJenua. JleHicTBuTeIbHO, U3 
KpuBbix 2, 3 uw 4 (puc. 1), COOTBeTCTBYIOIIMX Pa3sJIMYHbIM BPCMeHaM BBeeHHA 
G-HadToa, HAaXOJMM OHO HM TO %Ke 3HaveHMe KOHCTAHTbI CKOPOCTH pacmaja 
k = 1,7-10-® mun7!. CneqopatembHo, u3MepAeMaA MeTOJOM HHTHOMTOPOB KOH- 
cTaHTa CKOpOcTH HellelmHoro pactaya ruypomepeKkuceH MmpezcTaBaseT coOoli 
KOHCTAHTY 3eMeHTapHOrO aKTa paciaya ruyponepekucu Ha paluKadyl. 
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Tak Kak aOcoJIOTHOe 3HaYeHHe KOHCTAHTbI CKOpOCTH HelleMHoro paciaza! 
ruypomepekuceH MHOrO MeHbIWe CyYMMapHOM KOHCTAaHTbI paciiajla, H3MepeHHOH 
B paOote (1), cmeqoBasIO conocTaBHTb paca, ruyApolmepekuceH B NpPHCyTCTBUH 
HHrHOuTOpa HM B YCJIOBHAX, He MpensAT-! 
CTBYIOWMX WenHomy pacmajy. 

C sto uwewbio NpH OfHOH u TOK r 
‘HavaJIbHOH KOHIeHTpallun ruyponepekuceh 
lpekpaliasiacb Mogasva KucOpoya, WH B) 
aTMociepe a30Ta MpOBOAMOCh Ba Napa- | 
JICJIbHbIX OMbITA MO H3MepeHHIO KHHETHKH ?) 
pacxOOBaHuA ruAponepekuceH B NpHcyT- |) 
CTBHM HHrMONTOpa u 6e3 Hero. KuHeTuue- | 
CKHe KpHBble, IpHBeeHHbIe Ha PHC. 2, NO- | 
Ka3bIBaloT, UTO paca ruyponepekucel | 
0 CHJIbHO TOPMO3HTCA OOaBKaMH VMHTHOHTOS | 

150 300 430 600 750m. pa, T. e. B YCAOBUAX OKHCJICHMA H-JeKaHa 
Puc. 1. Kuneruueckne Kpuppie H3mMeHe- HMeeCT MeCTO Pacnayl rujiponepekuceh, | 
HUA KOHWeHTpalwN THponepeKucer B WHAYUMpOBaHHbI CBOOOHbIMH payuKaJia- ~ 
peakWun okucienna A-NeKana mpH 130°: yay 
1 — 6e3 unru6utopa, 2, 3, 4— BIpu- Oren 
cyTCTBHM G-HadTona. Bpema BBeqenns Wa CJIELyeT BbIBO], OTHOCHTEeJIbBHO 
a-HapTola noKa3aHo cTpemKoli MeXaHW3Ma MHrMOupopanna OObIdHO IPH 
M3y4¥eHHH MHrHOupoBanua ‘peakWHi OKHC- 
JIGHHA MpHHUMaeTCA, YTO Ha*TOJIbI pearupyioT Cc payuKanamu ROs, BeLyULHMu 
WenHy!o peakiuio. OqHako Mpu pacnaye ruyponepexuceli B aTmocdepe a30Ta 
pagukasbt RO, orcytceTByor. CileqoBpaTesbHO, O-Hadrom pearupyeT He TOJIbKO 
Cc payqikaJlaMu RO,, HO H Cc pyruMuv cBoOO,HbIMU payqukKayliaMu, HallpwMep 
patukanamu RO, o6pa3ylollumMuca mpy pacna- 
je ruyponepekucei. 

CooTHOWeHHve MexKy CKOPOCTAMM WemHoro H 
HellelHoro paciajla ruyqponepekucelt A-jlelluwa B 
xojle Ipollecca OKHCJICHHA A-eKaHa He ABIAeTCA 
TIOCTOAHHBIM. OHO H3MeHseTCA CHMOaTHO “3Me- 
HeHHIO CYMMapHOH CKOpOCcTH paciajla rHugpo- 
llepekuceH c ruryOuHOH oKuCceHuAa. Kosmuect- 
BEHHOH XapaKTePMCTHKOM 9TOFO COOTHOMeHKA 
MOXKET CJIYKUTb MVIMHAa Wen pacnajla ruqponepe- 
KHCeH, KOTOPy!0 MOXKHO OLMCHHTb MO OTHOLIeHHIO 
KOHCTaHT CKOpocTeH HeHHrHOHpOBaHHOrO pac- 4g 


MON. Yo if 


moar. %, 


laa UW paciafla B MpucyTcTBHH a-HadToua 100 aU pte 
IIpH OAHOM WM TOM Ke Haya/IbHOM KOHWeHTpallun Puc. 2. Kuneruueckue KpuBple 
ruyponepekuceH. BesmunHa H3MepeHHOM Takum PacXoqoBanua —rufpomepeKuceli 


H-[[€llWJla B H-leKane B aTMocdepe 
asotampu 180°: J, 2, 3— Bot- 
cyTcTBHe HHrHOuTOpa, 1’, 2’, 3’— 
B IIpHcyTCTBHH G-HatpToma. Kpe- 
CTHKaMH Ha KpHBbix 1’, 2’, 3’0003- 


o6pa30M JWIMHbI Wenn paciaga ruspomepekucelt 
H-JelluJia B H-JeKaHe mpu 130° meusetca or 20 
3BeHbeB B HadaJie peakWMM (KOHUeHTpallua rud- 
ponepekucn 0,6%) go 3 3BeHbeB NpH KOHIeH- 


Tpalluu ruyponepekucu 2,1%. Ha puc. 2 mpuse- 
J@Hbl TaKXKe Pe3yJIbTATbI OMbITOB MO KHHeETHKe 
HelleMHoro paciafa rusponepekuiceli H-JellMa B 
H-eKaHe B MPHCyTCTBHH KucOpOma, KOTOphIe 


HaveHa KOHIGHTpallua PHAporepe- 
KMCeH B OMbITaX mo pacnaly rH- 
Aponepekuce A-7ellWIa B A-eKa- 
He B IIpHCVyTCTBHH G-HaToOla B 
aTmocdepe O 2 


MOJIHOCTbIO COBMaaioT C JaHHbIMH, Moyyen- 

HbIMH B aTMOCiepe as0Ta. OTO CBUJeTeIbCTByeT O TOM, 4TO NpucyTCTBHe 
KMCOpowa He OTParkaeTcA Ha HelleMHOM pactiage rugzponepekuceli. Jlannpie m0 
M3MepeHHIO KOHCTAHTbI CKOPOCTH Pactayla rusponepekucel A-Jelusia B3aBHCH- 
MOCTH OT KOHIeHTpalluH uHrvOuTOpa UpHBeseHtl Ha puc. 3. IIpu yBenuyenuu 
KOHICHTpallMH G-HapToJia KOHCTaHTa CKOpOCcTH pactaga ruponepekuceli B arT- 
moctepe a30Ta CHa¥ala pesKO MajlaeT, 3aTeM, HaYHHAaA C HeEKOTOpOrO 3HaueHHA 
KOHICHTpallun WHrMOuTOpa, OCcTaeTCA MOCTOAHHOM. Sto 3HaueHve Tem Goble, 
uemM Coble HavabHaA KOHIMeHTpalluA rugponepekuceli. Benvuuna KOHCTAHTEI 
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PH H3ObITKe HHPMOUTOPa eCTh KOHCTAHTAa HellemHoro pacnaga rugponepekuceli, 
OTOpanH He WOJIKHA 34BUCETh OT ycuIOBHi NpoBeysenia mpolecca. AnaJIOru4uHble 
MIbITHI, IIpOBeeHHbIe B aTMOCiepe KuCIOpoOsa (3ayepHEHHbIe TOUKH Ha Puc. 3) 
PUBOAT K Takomy Ke NpeyesbHOmy 
#IAYEHHIO KOHCTAHTbI CKOPOCTH pac- 
aya rHApotepekucen. 

A6counroTHaA BeJIMUHHA KOHCTAHTHI 
OpocTHw HellelHoro paciayla ruyzpo- 
pekucel B Ppa3JIMUHbIX OMbITAX KO- 
HeOuleTCA B Mpegesax or 1,7 yo 1,9- 
t10-°mun*, OHa OIM3Ka K 3HAaYeHHIO 
HOHCTaHTbl CKOPOCTH peaKllHu pa3- 
CTBJICHHA Well Ipu OKHCJIeHHU H-e- . 
aHa, 3MepeHHoli nami paHee ,. &% G5 UI PmeTIS I 26° 2% 
JE 1,1 -10-*mun-! (?). er i ee 
Hexkotopoe PpacxoweHve Mek] y 
HeJIMYHHAMH KOHCTAHT MOET MpHBe- Puc. 3. 3apucumocts KoucTaHTbI CKOpocTH pac- 
rH K NpeNoJIOwKeHuIO, ATO HapaLy Naya rHypomepexcenH A-ReUMT a B H-eKkaHe & 
HeLenHbIM pactaqoM ruqponepeku- aTmMocbepe a30Ta mpu 130° or KOHWeRTP allay 
3 uurHOutTopa. KonuexTpallua ruaponepexucen: 
2H Ha padukadipl MUMeeT MeCTO MOJIe- 1—'0,63% , 2 1,21% 13 —2,1%. Sautpu- 
YJAPHbIn pacilay THAPOMepeKUCeH C  xoBaHHbIe€ TOUKH COOTBETCTBYIOT aHaJIOrMUHbIM. 
}OpasoBaHveM KeTOHOB H BOD. Jaa ombiTaM B aTmocdepe Oz 
HPOBEPKH STOFO TipeANosIORKeHUA ObI- ; 

/M MOCTABJICHbI CHeWHaJIbHbIe OFIbITbI MO pacilayy rufspolepekuceH H#-leuuJa,. 
WeJICHHbIX U3 OKHCJICHHOPO A-leKaHa METOJOM, OMMCaHHbIM B padote (°) BmpH- 
TCTBHU a-HadTova. B MpoWyKTax 3TOH peakWW KeTOHbI MOJIHOCTbIO OTCYT- 
WBoBasM. HeckowbKO MeHbIlUaA BeJIMYHHa KOHCTAHTbI CKOPOCTH Pa3sBeTBJICEHi x 
MH CBA3aHAa, NO-BUXUMOMY, C TaK Ha3bIBaeMbIM «KJIETOUHbIM acdekTom». Becbma 
POATHO, 4TO HeEOOJIbIUaA YaCTb paynKaoB R, oOpasylouluxcaA pH B3anMozelcT- 
iu RO c pactgoputesiem, pearupyer c pagukaviom OH ne BbIXOAA u3 «KeTKH». 
O6pa30BaHuve paqukanop RO mpu HellemHOM paclafe rusponepekucelt noz- 
CpRIaeTCA ONbITAMU C H3MePeCHHeEM KOHHECHTPalHu CUMPTa B MpOAyKTax pac- 
aja ruyponepekuceli H-elua B MpucytcrBun deHovia (8,5 -10-* Momb/a)  B: 
jayecTBe HHTHOUuTOpa. B aHHbIX yCJIOBHAX KHHeETHYeCKHe KPHBble PacXOMOBa- 
MA ruyqponepekuceit at o6pa30BaHHA CIMpTa MOJIHOCTbIO COBIMaatoT, T. €. BCE 
jOJIMYECTBO CIMpTa OOpa3yeTcA M3 rHAponepekKucel MyTeM JasIbHenWIux MpeBpa- 
keHHH paqukanoB RO, uTo BuszHO H3 Cemyroulero: 

| 


> 


Bpema oT Hayaa onpita, 

MHH. 45 70 110 200 260 
KowuueciBo pacmaBpuelicn 

rHAponepekucn, Mo. % Oui 0,24 0,40 0,64 0,96 
KomuyecTBo o6pa30BaBlile- 

roca ciupTa, Mom. % 0,4 0,26 0,38 0,64 0,94 


Takum o6pa30M, MOxXKeT ObITb CJeJlaH BbIBOL, 4YTO peakluA PasBeTBJIeHHA 
elleli pH OKHCJIeCHHH H-eKaHa peAcTaBJiaeT CoOol HellellHou pactiay ruApo- 
epekucelt H-feuwJla Ha pak aJibl WM 4TO OAHHM H3 QTUX pafukaJlOB ABJIHETCHA 
ayukan RO. 


VUuctutyT xuMHyecKOH Pu3sHku Tloctynuuio0 
Axkayemuu HayK CCCP 14 XII 1959 
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Jloxnayn Akayemun nayk CCCP 
1960. Tom 131, Ns 2 


PH3HYTECKAA XHMHA 


B. Tl. MAKCHMUYK x H. Jl. POSEH®E JIb]] 


HCCJIEHOBAHHE MEXAHH3MA AKTMBMPYFOLIETO 
JIEMCTBHA XJIOP-AOHOB C MOMOLIbIO MEYEHbDIX ATOMOB 


(IIT pedcmaenexo axademuxom A. H. ®pymckunoim 21 XI 1959) 


Xs10p-MOH ABsIAeTCA HavOOee AKTHBHBIM AHHOHOM, CIOCOOHBIM aKTHBUPO 
BaTb OOJIbUIMHCTBO MeTAaJJIOB, HaXOJAMMXCA B NaccHBHOM cocTosHHH. Mexa 
HH3M STOO ABJICHHA OKOHYATEJIbHO He YCTAHOBJIeH H MO STOMY BOIMPOcy HMerOTCs 
ype Teopuu: mmenounaa (7,7) wu amcop6unoHHaa (?-°). 

B ogHol “3 HaumMx pa6dor (°) Obluio ycTaHOBJIeHO, TO aKTHBUpytoulee Jen: 
CTBHe XJIOP-HOHOB Ha Hep?KaBelollve CTaJIM MOKeT ObIT NOJIHOCTbIO NOaBJeHC 
He TOJIbKO THMHYHbIMH OKHCJIMTeIAMH, HO H cyJbdatT-Monamu. McrTouKopanue 
39THUX Pe38YJIbTATOB C NO3HUMH MIeHOUHOH TeOpHH WacCHBHOCTH BCTpeTHJIO 3Ha 
YHTeJIbHbIe TPYMHOCTH, H TOSITOMY ObIJIO BbICKa3aHO IipesMouowenHve, ATO IPO: 
IKeCCHI, IPOTeK aloe Ha NOBEPXHOCTH CiMaBOB B MPHCyTCTBHH Pa3JIMGHbIX aHHO 
HOB, HOCAT aycopOluMOHHbI xapaktep. IlaccuBHoe cocTOAHHe NMOBeEPXHOCTH cia 
Ba JOJKHO IIpH STOM 3aBHCeTb OT TOFO, KaKHe AHHOHbI OyyT MpeHMyllecTBeHHC 
ajcopOupoBaTbca. 

YroObt NOATBePAHTb 2TY TOUKY 3peHHA, Ob MpOBeweHbI M3MepeHuA az 
CopOMHH XJIOP-HOHOB IO MeTOANKe C IIpPMMeHeHHeM PpaNoaKTHBHOTO HHANKaTOps 
(Cl**) c nepvogom nomypacnaya 4 -10 ?neT u ynembHot akTuBHocTH1O 0,058 m Cu/r 
Kosmuyectso afcop6upopaHHoro NaCl onpefemasocs M0 H3MeHeHHIO aKTHB 
HoctTu. pactBopa 0,01 N NaCl, or6upasa mpo6pi Jo vu nocsie ancop6uuu. Uro6pi 371 
M3MeHeHHA KOHWeHTpaluH NaCl Obiiu 3HaguTebHbIMU, HCNOTb30BasICA TOpUuc 
THM SJIEKTPOR C OoubWIOH NoBepxHocTbIo (oKouo 10*cm?), MomyyeHHbIt mpec 
coBaHHeM Mopolika xpoma (*). []pumenenve XpoMoBoro dJIeKTPOa BMECTO 3JIeK 
Tpoa H3 HepKapelollel CTaJH MPMHUHMMaIbHO BO3MOKHO, TaK Kak OblwIO WoKa 
3aHO, UTO HMCHHO HaJIM4uHe XpOMAa B COCTaBe Hep KaBelwollux CcTaseH raBHbI 
o6pa30m olpefeiner NaccuBupyrwmlee JelictBve HOHOB SOZ-. Ancop6uua BEIpa 


7KaJlaCb KOJIMYECTBOM XJIOP-HOHOB, NOPJIOMeHHbIX OLHUM OOpa3lloM 3 pacTBopa 
B sJleKTpomuTMYecKOH sAueHKe KaTOLHOe H AHOAHOe MpocTpancrTBa Oplwiu pase 
JIeHbI TPyOOuKOK co WMdom, uTOObl BOCIPeNATCTBOBAaTS Audpy3svu WpokyKTo 
KaTOQHOM peaKUHH K aHOJy. 

B aHoqHoe NpoctpaHcTBo HamuBasucb 15 cm? 0,01 N pacrsopa Hepaquoak 
Tusxoro NaCl, B Hero norpyKasicA XpOMOBbIli 21eKTPOL HW MpOBOAUNMACh KaTON 
Hav NOTAPM3all¥Aa ero 1p MoTenwnate —1,2 B Tevenue 30 mun. SaTemM HeEaKTHB 
HbIM PaCTBOP CMeCHAJICA PakMOaKTHBHBIM C TOM %Ke KOHMeHTpanuel NaCl. Ju 
yCTaHOBJICHHA PaBHOBeCHA XPOMOBbIM 3JIeEKTPO B.aKTHBHOM PacTBOpe BbiJlep 
*KUBAICA B TeyeHve yaca Oe3 NONApH3alun. CraluonapHblii MOTeHIHa ero | 
STOMY BpeMeHH Opi paBen —O,14 8. Sarem oT6upamacb mpo6a pactBopa u NC 
TeHIMa SeKTpoLa cABurasica Ha 100 MB B NOJOKUTeMbHYy!O CTOpOHy, BbIJep 
*KMBaICA 30 MHH, HM CHOBa OTOUPasach Npoba W U3MeHAVICA NOTeHUMan Ha 100 mM 
AAToMuE. . 

Ha puc. 1 npupezenbi KpuBble 3aBMCHMOCTM aycopOluu XJIOp-HOHOB OT HC 
TeHI{Mala 3JIeKTpOfa, IpHyeM Ha OHOM 9dJIeKTpOse OLIN MpoBeyeHb! Mocwe 
OBAaTeIbHO 4eTbIpe u3smepenus. Ilepey KarKAbIM U3MePeHHeM 3JIeKTPO Nous 
PH80BaJICA KaTOHO B HeakTHBHOM 0,01 N. pactBope NaCl (norennuan —1,2 1 
Bpema 30 muu.). mm ems 
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_XapaktTepHo, 4TO HeECMOTPA Ha OJMHAKOBbIe YCJIOBHA MpoBeseHuA BCeXx 
(MepHMeHTOB KONIMYeCTBO ajcopOupoBaHHoro xXJopa.pa3simmuHo. IIpu neppom 
ITe, IIPOBOJHMOM Ha CBeKeM 3JIeKTPOMe MOCJe ONMCaHHOH MpesBapHTebHOL 
aOoTKH, acopOWuA XJIOp-HOHOB HaOlOfaeTcA TObKO IpH 6ombUIMX Novo- 
T@JIbHBIX 3HAYeHHAX MoTeHWHaa (puc. 1,/), Hayunaa c +1,3 B. Ho ecan 
cle STOFO SJIEKTPO NOABePrHyTb CHOBA KaTOAHOM NOJAPH3alHU HM MOBTOPUTb 


Puc. 1. Ancop6uus nonos Cl- na7oqHOM 
H TOM K€ XPOMOBOM du1eKTpoge.§/ — npu 


2-ahb. 2-GNG 
| He He 
iz : 
i S JG4 2 Ih 
: “ae 8 
Se S98 
> 
Ww S$ 
$48 S29 
4 a0 
d Vilas (EE ATOL: 
| We] gy é O(483) G5 2 Val. 


Puc.’ 2. SapucHmocTp aycop6unH 
xmlop-HoHOB u3 0,01 N NaCi or 
BpeMeHH mph 9 = 1,08 


TI€EpBOM H3MepeHHu, 2 — TIpH MORTOPHOM 
a3smMepeHHH, &, 4— pu TpeTbem u 4eT- 
BepTOM H3MepeHHAX 


{IT B CBEXKEM aKTHBHOM pactBope NaCl, To norsomjeHue voHoB Cl~ cusbHO 
3pacTaeT, IIpH¥eM B J.aHHOM CJlyuae OHO HayMHaeTca He UpH +1,3 B, a mpH 
0,8 8. Takum o6pa30M, Ip HepBOM H3MepeHHH MpOucXOMHT Kak Obl «aKTH- 
lua» MOBepXHOCTH — CHHKeHHe KaKOro-TO Oapbepa, MpenATCTByrolLlero 
icopOlun XJIOp-HOHOB Ha xpome. IIpu BTopoM onbiTe HaOJIOLaloTCA MaKCUMaJIb- 
ie 3HaYeHHA amcopOluu Mpu Bcex noTenuMasax. [pu nocnexyroulmx ompirax 
c. 1, 3, 4) KommuecTBo ayqcop6upoBaHHBbIx HOHOB Cl~ yMeubliiaeTca. ITO yMeHb- 
PHHe MO2KHO OObACHUTb TEM, YTO XJIOP-HOHbI, HeOOpaTuMo alcopOupoBasBllneca 
mpeapizynax H3MepeHHAX, IIpeMATCTBYIOT asbHeMMWiemy norsouleHuro Cl-. 

Heo6patumoctb aycopOuvu XJIOp-HOHOB Ha XpOMe HellocpecTBeHHO BYHa 
TOrO, YTO AecopOWuA UX He MOXKET OLITb BLISBaHA axe IVIMTeEMbHOM KaTOAHOM 
IApu3alluelt Mpu noTeHunate —1,2 B. OrcyTcTBHe BOCIPOH3BOJMMOCTH jaH- 
IX, MOJIYYeCHHEIX Ha OJHOM HM TOM Ke 9JIeKTPOMe, 3aCTaBHJIO IPHMeHATS WIA 
KOTO H3MepeHHUA HOBbIM SJIeEKTPOA, KOTOPbIM MpeABapHTeIbHO «aKTHBUPO- 
JCA» pH MoTenunase +1,3 B Tevenue 20 mun. BO,01 N pacrBope nepagnoak- 
‘Horo NaCl, saTem nogBeprasicd KaTOQHOH NOApH3salluM HW pyrvm ollepa- 
AM, KAK OIMCaHO BBIllle. 
Ha pwc. 2. noKkagaHo M3MeHeHHe ajcopOlMH XJIOp-MOHOB BO BpeMeHH 
M WOCTOAHHOM lloTeHuMasle, paBHom 1,0 B. Kak BHAHO, KOJIMYeCTBO al- 
POMPOBaHHbIX AaHHOHOB HelpepbIBHO pacTeT B TeyeHHe NepBbIX 2 uacoB 3a- 
M HaCTYMaeT HacbINleHHe HU KPHBaA ueT CO CsIaObIM HaKJIOHOM BBepX. 

Ha puc. 3 mpefcrapieHa 3aBHCHMOCTb KOJIMYeCTBA afcopOMpoBaHHbix 
Op-HOHOB OT HOTeHIMasa XpOMOBOro aeKTpofa B pacTBopax NaCl, cogep- 
aX pa3IMUHble KOHUeHTpauuN Na,SO,.. Kpusax 1 cooTpeTcTByeT ajcop6- 
ui Cl” us uucroro pacrsopa 0,01 N NaCl u copnanaet c KpuBou 2 puce. |. 
3 pacrsopa 0,01 N NaCl +0,01N Na,SO, (puc. 3, 2) adcopOupyetca 3Ha- 
ATCJIbHO MeHbillee KOsMUeCTBO XJIOp-HOHOB, YeM u3 yucToro 0,01N NaCl. 
poMe Toro, HECKOJIbKO CMelllaeTCA B NOMO*KUTeIbHYIO CTOPOHY TO 3HayeHHe 
oTeHIMasla, HauWwHaad c KOTOporo voHEI Cl” aycopOupywTcA B 3aMeTHbIX KO- 
AYCCTBAX. 

Ecam Ke no6apuTp Na,SO, B TaKOM KOJIMUeCTBe, ITOObI yOBJeTBOps- 
Och COOTHOMeHHeE CNa,so,: CNaci => 10, TO saMeTHOH alCcOpOlWHn XJIOp-KOHOB 
€ TIPOMCXOLUT faxKe pu OObINMX NOJO*KUTCIbHBIX NOTCH MAIAX (puc. 3, 3). 


000 


| 


Puc. 4 nokasbipaeT BJIMAHHe HOCHOB. rugpoKcuma B pactBope NaCl ua £ 
jmunuy aycop6unu Cl”. Cnenyer oTmeTHTb, uTo uoHb! OH mo cpaBHeHuso 
cysib(paT-HOHaMH Topa3sfo CHbHee MpenaTcTByloT aycopOunu uoHoB Cl”. Takr 
o6pasom u SOF u OH-nonbl OOnagzatoT cnocoOHocTbio MpenATCTBOBaTb a 
copOuHuH XsIOp-HOHOB Ha xpome. C fpyrod CTOpoHbI, H3BeCTHO, 4TO STH 4 
HOHbI ABJIAIOTCA MHTHOMTOpaMH TOYVeYHOH KOppO3HH HepKaBeroulMx cTase 
cojep2KallluX XpOM B KaueCTBe JICrHpyIOWlero 3yeMeHTa. OueBHHO, MOI 
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Puc. 3. AycopOunsa XOp-HOHOB Ha Xpome: Puc. 4. Agcop6uva XJIOp-HOHOB Ha 
/—us pactBopa 0,01 N NaCl; 2—u3 pactBopa xpome: J—ua pactzopa 0,01 N NaCl; 
0,01 N NaCl + 0,01 N NasSOa; 3 — us pac- 2—u3 pactsopa 0,01 N NaCl+ 0,002 
TBopa 0,01 N NaCl + 0,1 N NaeSOa N NaOH 


ClelaTb BbIBOL, YTO YKa3aHHble AHHOHbI MpelATCTBYIOT aCOPpOUMH XJIOP-HC 
HOB Ha IIOBEpXHOCTH XpoOMa H TBepsbIX pacTBopoB Fe — Cr, noyaBuiaAn 9TH 
CaMbIM TOYCUHY!IO KOPpO3HIO Hep2XaBeloulNx CTaven. 

Orciofa MOXHO 3aKJIOUMTb, UTO NepBol cTayHeH aKkTHBUpyroulero Jelic’ 
Bua Cl” Ha HepKaBelollve cTasIM ABJIAeTCH xemocop6uHna Cl” Ha MoBepxHoc 
TH MeTaJiia. EcaM BOCHpeNATCTBOBaTh X€MOCOPOIHH XJIOp-HOHOB TyTeM BBE 
yeHua B pactsop NaCl jocraTouHoro KOJIHYeCTBa MOCTOPOHHHX aHHOHO! 


Takux Kak SO; , OH", To axrupupyiomee Jelicrsue Cl” 6yzeT momapnenc 
a CJIEQOBaTeJIbHO, CyeT ycTpakeHa IIpHuvHa TOYeUHOH KOppo3uH4H. 

Heo6patumoctb ajfcopO6uuu XsOp-HOHOB, cCuJlefyiollad M3 STHX SKCTepr 
M€HTOB, CT@BHT I10J,| COMHeHHe THNOTe3bl HEKOTOPbIX aBTOPOB (7) 0 BO3MOX 
HOM MeXaHH3Me aKTHBHMPyloulero JeHCTBHUA XJIOP-HOHOB Ha TlaCCHBHbIe Mé 
TaJIJIbl. 


IIpuBefeHHble JaHHble He MpCTMBOpeyaT afcopCHMOHHOM TeopHN jelicTBH 
XJIOp-HOHOB (°,4). 


Muctutyt dusnseckoH xumMun Tloctynuao 
Akajemun Hayk CCCP 5 XI 1959 
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PH3SHYECKAA XHMHA 


r. M. MAHYEHKOB w A. M. KOJIUHH 


"0 POJIN XMMHYECKHX PEAKUHM B TEPMOMOHHOH IMHCCHH 


(IIpedcmaerexo axademuxom A. B, Tonuueseim 21 XI 1959) 

_B macc-cmexTpomerpuu JIA MouyyeHuA HOHHOrO NyYKa YaCTO HCMOMb3YIOT 
MpOWHbIe H CHHTETHYECKHE SMHTTEPbI HOHOB, OAHAKO ABJICHUA, MpoucxoAmHe 
M 9TOM, HefocTaTouHo usy4denbt. [lo-BHquMomy, MepBol MoMmbITKOH ucceLo- 
HHA M€XAaHH3Ma TEPMOHOHHOM 9MHCCHH Opiia paboTta M. A. Epemeesa c cortp. 
,*). ABTopbl, H3yY4ad BUIMAHHE SJIEKTPHYeCKOrO MOA Ha 9MHCCHOHHYIO Ci0Cco6- 
0CTb WEJIOUHbIX HOHOB H3 aJIKOMOCHJIHKaTOB, HalllIM, UTO OHA He HaXOMHTCA B 
OTBETCTBHA C MOJBYUXKHOCTAMH HOHOB. : 

| Tlosauee Hamu coo6ujanocn (2) 06 usyyeHuu porn Aubpy3HoHHEIX mporec- 
bB B 9MHCCHH HOHOB We3HA M3 asOMOCH/IMKaToB. Mbt NpHuWI K BHIBOLY, 4TO 
(TOHKOM CJloe sMuTTepa (MeHbILe 0,1 MM) Audby3ua pu cpaBHUTebHO HU3KUX 
emmepaTypax (500—800°) u 3HauHTeIbHDIX KOHIeHTPallHAX He ABJIAeTCA OM- 
PAeArOuL4M mMpoueccom. B HacToxuem cooOuleHiH MpHBeeHbI pe3YJIbTAaTHI 
KJIbHeMIMero U3Y4eHHA MCXAHH3Ma TEPMOHOHHOM SMMCCHH: MCCJeoBaHue B3an- 
JeHCTBUA SMHTTepa C MeTaJJIMYeCKOM MOANOKKOH (HarpeBaTesiem). OmMuTrTe- 
M CJIYKUJI aJIKOMOCHJIMKaTHbIi HOHOOOMeHHHK. cocTaBa Al2Os -4SiO2 -xH2O, 
paOoTaHHbI. pacTBOpoM XJIopucToro e3sua. PaOota Opiwia MpoBeyeHa Ha Macc- 
ekTpometpe MC-4. Bpilo o6HapyxXeHO, YTO C TIaTeIbHO OUMILEHHOH MWaTu- 
OBOH MOJIox*KKU SMHTTeEp He HCIlyCKaJI HOHOB, B TO BPeMA Kak € TaHTaJIOBOM 
OMNOKKU HaOOMaicA SHAYHTCIbHBI HOHHBI Tok Cs*. Ecm xe mpu padote 
‘TIMaTHHOBOM MOMIOKKOM K IMUTTEPY MpesBapHTebHO MpUMellaTb TaHTaJo- 
VIO TIblIb, TO MOABJIACTCH HOHHbIM TOK Toro %Ke MopsALKa, uTO H C TaHTa/OBOH 
OUJIOKKN. . 

 3arem 6bisla MOcTaBsIeHa CepHA OMbITOB NO H3Y4eHHIO 3aBHCHMOCTH BeJIMUMHbI 
OHHOFO TOKa OT XHMHYeCKOM AKTHBHOCTH. MeTaJlJia, MOOaBJIEHHOrO K SMUTTePy 
Bue nopowkKa. [loqomwKon CyxKUa MaTHHOBad JICHTOUKA, MpOMbITad CHUp- 
OM, BOOM HU MpoKaweHHad B MaCC-CMeKTpoMeTpe AO NOMHOrO «BbIrOpaHuA» 
[COUHbIX MeTAJJIOB, MPHCyTCTBY!OULMX B MiaTHHe Kak pHMecb. JIA Uu3Me- 
eCHMA TeMMepaTyPpbI K HarpeBaTeJIO NPHBapuBaslacb MIaTHHO-NaTHHOpowueBad 
epMonapa 2uametpom 0,1 mm. Ha cpefHio10 4aCcTb HaHOCHJICA SMUTTEP, CMelaH- 
BI C MOPOLMKOM MetaJita. IIpu Temnmepatype oKos10 500° Hadofaoch MoABJe- 
ve HOHHOrO ToKa e3Hs. Bo Bcex OMbITaX KOHTPOJMpOBalacb padoTa BbIXOJa 
© TeMMepaTyPHOM 3aBHCHMOCTH TOKa 9MHCCHH. <QHepru aKTHBAaILMu» SMUCCHU 
st oKa3aIHCb B Wpesesax oOM6oK ombira OfMHaKOBbIMH (2,70 + 0,06 9B). 
bIIO H3YYCHO BAMAHMe Ha 9MuCcHIO Cst NOpOUIKOB CJIeAyIOUIMX MeTAaJJIOB: 
eM, BONbippaMa, TaHTasla, WHPKOHHA HM aJIIOMMHUA, a TakxKe MOpPOlKa rpadu- 
4a. OKa3asIOCcb, YTO C YBEJIMYCHHeM AKTHBHOCTH MeTaJJla YBeJIMYMBaeTCA HOHHbIM 
oK. IIpumecb nmopoiKa rpadputTa K aJIKOMOCHJIMKaTHOMY SMHTTepy Jala Takyto 
ce BEJIMUHHY TOKa 9MHCCHH, KaK TaHTall. 

OueBHHO, TO MeXxKY ZMHTTEPOM H MeTaJWJIOM MIPOMCXOAMT B3aMMOJeHCTBHe, 
PHBOAAMee K OOPasOBaHMIO ATOMOB We3HA UM, B Ja/ibHeliwiem, K 9Muccuu. Ha 
O3MOXKHOCTbh TaKOFO pola B3aMMOselicTBuA yKasblBam eule KyHcman (*). 
CuelyeT OTMeTUTb, UTO HeKOTOPble OOpasilbl WIaTHHbI, MOObIBaBLIMe paHee 
paOore (HampHMep, MojBeprHyTble mpoKaKe B MylaMeHH rasoBoli ropeK), 
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cojlepxKaT mpuMecu (uate Bcero yrulepod), KOTOpble MOryT paaumoselicTBOBat 
C 2MHTTEPOM H aBaTb 3HaYHTeAbHbI HOHHbIK TOK. HayrviepoxuBaHHe TJlaTHH) 
Ha6slOLalocb HaMH pH padoTe c rpadHTOBbIM MOPOLIKOM. 

Bpwvio BeCbMa HHTePeCHO MpOBepHiTb, KAKHM OOpa3som OyJeT BecTH ceOsa 9MHB 
Tep Ha IWJlaTHHOBOM HarpeBaTevie Ip BLICOKOH Temnepatype 6e3 o6aBoK MOpor) 
KOB MetaioB. KpaTKospeMeHHbIi nporpes mpx 1500° npuBen kK NOsABJIeHHE 
HHTeHCHBHOrO TOKa Cst. IIpH yMeHbIIeHHH TemMepaTypbI 0 OObMHOM (~600° 
MOHHbIi TOK CTajI 10 BeJIMYHHe CpaBHUM Cc TOKOM Cst, Nouyualouleroca C TaHTa 
JOBol momtoxwKH. HecomHeHHo, 9MHCCHA Np NOHWKeHHH TemMMepaTypbl moc 

’ wie TakOl aAaKTHBalWH OOycOBeHa MpoyK 
TaMH TepMHYeCKOH JHCCOMMAaLHH IMUTTEPA. 

Takxke HHTepecHO ObWIO H3yY4UHTb BJIHAHME 
OKMCINTeIA Ha 9MuccHIO. JIA sTOH Wenn Ob 
UCHOIb30BaH TaHTaOBblii HarpeBaTeib (NOL: 
JIowKKa) C NIPHBapeHHOH MaTHHO-MaTHHOposHe: 
Bolt TepMonapoH. CHayaia Ha NOLNOKKY Obl 
MOMeULeH SMUTTep, KOTOPHIN MpH HarpeBaHuy 
SMUTTHpPOBa! -HOHBI Cs+ (HOHHBIM TOK § ObI 
1,5-10-" a). Tlocme storo KOHTpOwIbHOrO ONbITA 
C MOMIOKKH Ob yaeH cTapbii SMHTTep F 
MIOMCLCH HOBbIM, K KOTOPOMy oOaB/ANaCk 
mpyokucb. Maprauiua (MnO,). IIpu narpepanuu 
JO TOM »Ke CaMOl TemMMepaTyPpbl Obl 3aperHucTpH- 
poBaH HOHHbI TOK Cst+ B 40 pa3 MeHBIIMA 
(4-10-18 a), vem B NepBoM culy4ae, MpHYeM BesIH- 
yHHa TOKa CO BpeMeHeM TocTenmeHHO yBeHuMacb, 3a 20 MMH. nouTH B 2,6 
pasa (10-**a). Sror onbir aBaaeTcA elle OJHUM JOKa3aTeIbCTBOM HaJlHunA 
XHMHYeCKOrO B3aHMOJeHCTBHA MpH MWpolleccaX 9MHCCHH, OKHCJIHTeb CABH- 
raeT paBHOBeCHe peaKIHH BOCCTaHOBJICHHA B OOpaTHy!O CTOPOHY, YMeHbILaA 
KOHILEHTpallwio aTOMOB we3Ha. Tlocneqyroulee yBesMueHHe TOKa, O4eBHHO, 
OblIO CBA3AHO C OGeHEHHeEM COA SMUTTepa ABYOKHCbIO MaprauHila. 

JI comocTaBsleHHA MOJyYeHHbIX pe3yJbTaTOB HeOOXOMMO GbIO BBIUHC- 
JIMTb H3MeHeHHe H300apHO-M30TepMuMYecKOrO MOTeHIUMasa peakuuH CsOR + 


x 4 
+ 7 Me rae) See a + Me,O, R, _rme R—pewetKa asomocumukata. Taku» 


BBIYHCNCHHH 3-34 OTCYTCTBUA TepMOMHaMHYeCKUX KOHCTaHT puIn CsOR nu R 

ceaTb He yflasocb. Ho ja peakuui, KoTOpble OTIMYAaIOTCA Apyr oT Apyra 

TQHEKO XHMMYeCcKOH pwpoyjoi Me u Me,O,, MOXxHO BbIYHCIHTb’ BeHUHHDI 

AZr © TOUHOCTHIO NO HEKOTOPOH NocTOAHHO u OGOliTH 3TO 3aTpyAHeHHe. 
Ecm AZ? mpeaxctaButh Kak 


40 60 60 00 120 140 


-AZ/; — 


Puc. 1. SaBucumoctb morapudma 
HOHHOTO TOKa Cs* mpH 650° OT 


BeJHUMHbI — Vis 


4 0 ¢ 
AZr = AZes + AZ + AZMezoy — AZtson — AZite, 
TO [JIA BC€X PaCCMaTPHBaeMbIX peakUHi 


AZés + AZk — AZior = AZE 


€CTb BeJI“YHHA TOCTOAHHAA. 


Takum oOpa3om, 3ayaua CyllecTBeHHO yMpoulaeTca HW CBOJMTCA K BbIMHC: 
JIGHHIO 


0 1 0 ie 
AZ, Rae Yy AZMe,0, ibd ig AZ ines 
Pacuetsr AZ} Obi MpoBedenbl Wid cmenyrouyx TIpOWeccos: 


Cu CuaO;, Wires, ola slieOenu atl tesa te eee 


IIpH BbIYMCIeHMH ObIJIM MCMOIb30BaHbl 3HaYeHHA TePMOAMHAMMUeCKHX KOH: 
CTaHT, NpMBeeHHble B (°), 
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Ha puc. | us00paxena 3aBucuMocTb sorapudMa HaGvrO,aBueroca Hamu 
| 0 
HHOrO TOKa OT BewMuMHbI — AZ; np 655°. Kak BuyHo, JorapudM MOHHOrO TOKa 


Tb WMHelivaa dyuKuun or AZ?; u3 9Toro clleqyeT, YTO BeIMYMHa HOHHOrO 
Ka OyJleT JIMHeHHO 3aBHCeTb OT KOHCTAaHTbI PaBHOBeCHA TaKOrO posla peak, 
(Oo MOATBePXKaeT HasIMuNe STUX peakIHit. 

Takum o6pa30M, Ha OCHOBaHHM MpMBeseHHOrO 9KCMepHMeHTaIbHOrO MaTe- 
Hala MOXKHO YTBepxKaTb, 4YTO MPH CpaBHUTeNbHO HU3KHX TeMMepatypax, 
)IBIIMX KOHICHTPalHAX We3HA MH TOHKHX CJIOAX SMUTTepa (pakTOpaMH, ompe- 
IAIOWULHMU SMHCCHIO, ABJIAIOTCA OOpa30BaHHe aTOMOB Ile3HA B pesyJIbTaTe 
MHYeCKOH peakIH C MOWIOKKOK WH UX HOHH3AILHA Ha MOBepXHOCTH. 
ABTOpbI BbIpaxkKaloT riy6oky1o OsarogapHocrh 3. OM. Komunnoli 3a Sombury1o 
DMOULb B padoTe. 


- 


MockoscKul YrocylapcTBeHHbIH YHHBepCcHTeT Tloctynus10 
um. M. B. Jlomonocopa 4 XI 1959 
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PHZBHTECKAAH XHMHF 


Axayemuk Buxt. WH. CMALbIH, H. E. MAXAHJIEHKO, H. B. BEPEL[MHCKHA 
u Il. A. PIIASYHOB . 


ACCJIEMOBAHHE BJIMAHWA BHEWHEH PAXMALHMH 
HA CKOPOCTb H30TONHOrO OBMEHA CEPbI B CHCTEME 


K,SO,— SO, IPH BbICOKOM TEMMEPATYPE 


B. V1. Conupin uv VW. E. Muxaiaenko (1,2) ycraHoBuJiu, 4TO YesIbHaA palvo- 
AKTHBHOCTb CyJIbcpata KalHA To S*5 3HayHTeIbHO BJINAeCT Ha CKOPOCTb H30TON- 


x 
Horo oOMeHa ceppl B cucteme K,SOu,;, —SOs,,, upH 840°. Tpenctapsiaso uH- 
Tepec H3YUHTb, KaKYIO POJlb HIparioT 3fecb paAuallHOHHbIe ABJICHHA, MPOHCXo- 
sue B ra30Bor (base W Ha MOBePpXHOCTH OOMeCHMBAIOeHCH CoOJIM MO BOsLeH- 
cTBHeM B-n3uyueHHs. C 2TOH WeJIbIO H3OTONHbI OOMEH Obi MpOBeeH MPH Hu3KOM 
AKTHBHOCTH cyJIbcbaTa KaJlua, HO B YCJIOBHAX BHeIHero OOYYeHHA Me4YeHHOrO 
mpenapata K,SO, H napoB SOs 9JIeKTpOHHBIM ITy4KoOM OT OeTaTpoHa, KOHCTpyKUMA 
KOTOporo oMycKaJla BbITYCK 93JIeKTpOHOB Hapyxy (%). Cxema mpHmMeHeHHo 
ammapaTypbl H300paxKeua Ha puc. |. 

YcTaHoBKa HaxoOfWJlacb Ha epeJBHXKHOM CTeHe HM NOMeL{aacb pxJoM c 6e- 
TaTPOHOM B H30JIMPOBaHHOM MOMelLeHHM C O€TOHHbIMM CTeHAMM [JIA 3al\MTbI OT 
u3yueHHa. YapaBJleHve MpuOopaMu OCYLUIeCTBIAOCb JUCTaHIMOHHO co cie- 
iMaJIbHOrO Ny/IbTa. OrTroHKa HeoOxodumoro KownyectBa SOs u3 60% ovueyma 
B MepHY!lO MpoOupky NponsBosnacb MpesBapuTebHO. Tok OCyuIeHHOrO BO3- 
Ayxa, MpoxofuBiero yepes npHOop u B AabHeMWIeM yBJIeKaBUero Mapp SOs, 
BKJHOUaJICA Mepe HayaJioM onbita. PaBHoMepHoe HCHapeHHe CepHoro aHruapusa 
C 3aJaHHOH CKOPOCTbw OCYIMICCTBAJIOCh MocpeACTBOM NMepeABHxKHOrO HarpeBa- 
TeIA, Me€PeMeWaBLUerOCH ABTOMATHYECKH BAOb MepHoH mpoOupKu. Pa6ouaa 


x 
TpyOKa HM Jofouka Wid HaBecKH K,SO, Opin u3roToBJeHbI U3 KBapla. Harpe- 
BaTeleM B Ned CYA TOHKAA HAXPOMoOBas JICHTa, HAMOTAHHaA Ha KBaplle- 
BYIO peakUHoHHy10 TpyOKy. IlocTrosHHasd TemmepaTypa B TeyeHHe oMbita noL- 
JJepxKHBaJlacb C TOUHOCTbIO -+3° MpH MOMOLIM CHCTeMbI KOCBEHHOrO aBTOMAaTH- 
yeckoro peryiupopaHus (4). B komyxe neuu uw ee acbecToBOH TenJOn30u/ALUM 
uMesicA y3kui mpopes (9 x 70 MM), Yepes KoTOpbIli Ha KBaplleBy1o TpyOKy Hu 
HaxOMAMyiocA B HeH JIOMOUKy HalpaBAAsICA MOTOK WICKTPOHOB Cc SHeEprHei 
Msp. CraOuubHoctTb H31yyeHHA OeTAaTPOHA KOHTPOJMpoBaslacb HOHM3AalLHOHHON 
KaMepol — cBHyetesem. Ha6smofenue 3a XOJOM OMbITa OCYLLECTBIAIOCb C MO- 
MOLbIO TeJIEBH3HOHHOrO YCTpOHCTBA. 


x 
Jia uccieqopaHua! u30TONHOrO oOOMeHa mMpHmeHAIcA mpenapat K,SO, 
¢ yAebHOK aKkTHBHOCTHIO 4,6 -10-? mMCu/r. YenoBuA BHINOJIHeEHHA OMbITOB ODI 
aHaJIOPHYHb! ONMCaHHbIM B (1). OOmyyeHHe SeKTPOHaMH MIpoOBOAMJOCh B ABYX 


x 

BapHanTax: |) OMHOBpemMeHHoe oOlyueHHe NofouKu c K,SO,4 u oxpyrKatomrero 
ee raga u 2) oOly4eHHe TOMDKO ra3a Mepe ero NocTyneHHem B Teub (18 cm TO 
AuiMHe paOouel KBapueBolt TpyOKu). B mocneqHem caly4ae mpopes MmpoTHB Jo- 
OUKH 9KPaHHpOBaJICA CBUHILOM. 

Jina OWeHKM Losbl OOYUeHHA, MOJYYeHHOH Cy AbaToM KasA, IPHMeHAAacb 
MeTowMKa (peppocybpaTHo Nosumetpeu. Ucnoupsopasica 2,3 -10-3 M pactsop 
cou Mopa B 0,8 NV H,SOq; Konwentpanna Fe*? onpegensnach cnextpodoromer- 
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HYeCKH [0 NOFOWeHHIO pu 304 My. OOpem AosuMerpnyecKoro pacTBopa, Ha- 
HBaeMOro B KBaPeBY!O JOMOUKY, Obi O0H30K K OOBEMY, 34HHMAEMOMY CY.Ib- 
aTOM KaJiHs. 

B Onpeqesenne AO3bI, MOYYaeMOH FTa30M, MPOK3BOLHIOCh B CnelHadbHOM 
YeHKe, MOMeHaBIeHCA Ha MecTe paOouel Tpy6Kn u MOJeIHPOBaBLeH YCJIOBHA 
jubita. B yka3aHHBIX pacuerax mpeneSperastocn PpasJIMUHMAMH pacceaAHHA H BTO- 


WD Me 


Puc. 1. Cxema ycTaHOBKH JWI H8yyeHHA H30TOMHOrO COMeHa npu 

BBICOKOH TemMmepatType B yCJIOBHAX BHELIHerO STeKTpOHHOrO Ob.y- 

yeHHua. / — KpyrvloqOHHad Kom6a c oeyMOM; 2— XOMOQUIbHHK; 

3 — mpwemuuk 21s SOs; 4, 5, 7 -— Tpexxogopple Kpanbl; 6 — AByx- 

XOJOBLIM KpaH; 8 — MepHaa mpoOupka; 9 — KBapueBad peakIHOH- 

Hada TpyOKa; /0— MuaAaMBOMbTMeTp C MaTHHO-aTHHOpOAMeBOL 
. TepmMonapon; // — cBuHuoBbli axpau; 12 — ac6ecTrosaa Tenm0u30- 
‘‘qauua; 13 — kBapwepad togqouKka; /4— menb B neun; 15 — na- 
|) Ppepaterbupili semeutT; 16— pegyxtop; /7— motop Yoppeua; /8, 
“19, 20, 21, 22— MpoMbIBHBIe CKIAHKH C KOHUCHTPHPOBaHHOU 
mi ‘H2SO4; 23 — kamepa 6etaTpona 


HYHOrO MOPOUIEHHA BIEKTPOHOB MpH nepexosle oT Ao3HMeTPHYeCKOLO - pac- 
Bopa K TBEPOMY Cysbdaty Kaa Mu rasoo6pasHomy SOs, a Tak2Ke BOSMOXKHOL Me- 
eee 3HeprHH B CMecu Bo3saqyx — SOs of OfHOrO KOMNOHeHTa K Apyromy. 
pH ompeyeieHuu UHTerpaJbHOH WO3bl, MOyYeHHOH OOpasuamMu, Y4UTHIBAIMCb 
JICIbHEIe BeCa, OOBEMbI H OTHOUICHHA 3JICKTPOHHBIX MJOTHOCTeH OOJIy4YeHHOrO 
6nexTa k Bode D,/D,(H,O). PesyaptaTpt pacueTos 203 lpefcTaBJieHb! B Tau. 1. 


| Ta6auua 1 


Tipumeps pacueta Jlo3bl 3eKTPOHHOTO H3uyYeHNA, NOTAOWeHHOH B CyAbiare Kana 
u ase, nocTynaioulem wa OOMeH (cMecb Bo3qyxa wu NapoB SOs, Pso3;= 19 mm) 


OObeKT ucesmeRoBaHUs Tlosa, momy4aemaa 3a 10 MuH., 
9B 
Nosa, nomyuaemaa 
DacTBOpOM ceppo- | so 
cyapata 3a oomyuae- | nopuoctp De o6myyae- | mpenapa- S 
10 MHH., 9B/Mn moe Sait De (oo) Mbit a 
BeLLeCTBO / e 2 o6bem, MJ K.SO4 HeEMOJ,BH*K- B HoToKe 
| HbIM c BO3yXxom 
25 ‘ 16 
8,0-101? K2SO4 ah als 8,6 yey Aisa | pay. rf 
Dea 1One SOs Seed Ome 4 14 4,7-10 be bho KO) 
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Ta6nnaa 2 


IIpumepbi v3MeHeHHA akTHBHOCTH K»SO4q Mp WcCCeOBaHHH H3OTONHOTO o6OmeHa cepbl 


B cucteme KySO,—S 


O 3 nog yelicTBHeM BHeIIHeTO SeKTPOHHOTO OOyueHAA 
(nponyueHo SOs 0,08 r) 


BU octets e Se AS ES a eee: 
SA ey eee 8S | eg on B % OT Cpen- 
2B 8 5 2%, 3 : ; r % g cs MII/MHH HeXON- % ah 
4,1-1027 | Comp }0,3506)0, 3513 +0,0007 | +0,2 | 1043-103 | 7640-102 | 72,9 | 34,6 
u ra3_|0,3950/0,3959| +-0 ,0009 | +0,2 1176-103 | 8628-102 | 73,4 | 33,2 | 33,6 
0,3474/0, 3470; —0,0004 | —O,1 | 1034-108 (isukssonlOR | (2. | BPA. tf 
0, 3575/0 , 3582} +-0 ,0007 | +0,2 | 1064-108 7839-102 | 73,7 | 33,8 
4 ,06-101*| Tas 0,3845/0 , 3849] --0,0004 | +0,1 | 1481-108 4277-108 | 86,3 | 18,0 
0, 43260 , 4330} -+-0,0004 | +0,4 | 1668-108 | 1407-108 | 84,3 PH! AO) 
0, 4503/0, 4508} +-0,0005 | +0,1 | 1736-108 | 1447-108 | 83,4 | 22,6 20, 
0,372410, 3728} +-0,0004 | +0,1 | 1437-108 | 1208-108 | 84,2 Z20Ra 
: 


lea Guu aac 


Bavanne BHeWIHerO SMe€KTPOHHOTO HM3J1YYCHHA Ha CTeNe€Hb H30TOMHOFO o6meHa 


s 
B cucteme K,3SO,— SOs (temnepatypa 840°, aauTembHOCTb ombitos 10 MHH., 


x 
HaBeckH KoSO, 0,35 —0,45 r, SO 3 0,58 r, ckopocrb Toka ra3a 37 «1/4, 


Pso, 19 mM) 
MoulHoctb 1h a 
E a, Nony- TeNeHb 
ees ee be pea eee O6pexkt oO6nyueHHA eit: o6mena, % 
OMBITOB | my pacTBopy,| 10 MHH., 9B AEN (cpeqHee) 
3B/MJI-CeK 
{ Onpitpt 6e3 
o6ay4eHua —~ — 4 14,4 
2 1,8-1018 4 -A@!s Cob 4 ra3 4 14.7 
3 4,3-4014 2,8-1018 Comb u ra3 NP Phe), ff 
4 5, 1-104 de delays Comb u ras 10 33, ¢ 
D 359-1018 1,4-1018 Ta3 4 20,9 
6 (gfokOus 2,1-1018 Ta3 8 20,3 


HccieqopaHve H30TOMHOrO OOMeHA MPOBOAMIOCh IPH Pa3JIM4YHbIX MOLLHO 
CTAX JO3bI, MPHYeM PWIA KaxKMOrO ee 3HAYCEHHA CTABHJOCb OT 4 Zo 12 onpiToB 


Ya 
4) 
= 
AS 
‘$ 20 
5 
S (0 
3 
& el 
Ved ih 10” 36 
Puc. 2. 3asucumocth .cte- 


MeHH OOMeHa Cepbi B CHCTe- 


x 
me K2S04,,— SOR, OT 
HHTerpadbHOH O3bI BHELI- 
HELO 3JIEKTPOHHOFO OGsy ye- 
HHA (3a 10 mun.) 


fa. 


PaMalHOHHO-XHMHYECKOrO pa3/IOXKeHHA 
KaJIMA HH pa3y He HaGwrOjaocb. 

B Ta6. 2 Moka3aHbl MpHMepbl H3MCHEHHA aKTHB 
HOCTH CYJIb(paTa KaJIHA IPH UCCeAOBaHHU H3OTOMHOr 
oOmeHa Mod oOlyyennem. CpeqHue pesyiJibTaTel BCe: 
ONbITOB TIpHBeeHbI B TaGul. 3. 

Vis npedcTaBieHHbIxX JaHHbIx Cleqyer, 4TO BHEMIHE 
QIEKTPOHHOe OOJyYeHHe TBepOH casbi B CucTeM 
KeSO4 — SOs mpu Jose nopayka 1015 98/10 Mun. mpak 
THYCCKH HE OKA3bIBaeT BJIMAHHA Ha CKOPOCTbh OOmeHa 
YBeruuenne Josp o6ryyenua Qo 101*—10!? 98 npn 
BOAMT K BOSpacTaHulo cTeneHH OOMeHa, KOTOpO 
MpOHCXOAMT MpAMO MpONOpUHOHAabHO sorapHcpM 
Jospl (puc. 2). | 

Cielyet OTMeTHTh, UTO H3ayueHHe P-4acTuL pe 


cy par: 


x 
AMOAKTHBHBIMH MperapatamMuKeSO, Meet ropa3y 
Oombulee BJIMAHHe Ha CKOpocTb oOmeHa. Hanpumer 


Aoze SeKTpoHHoro oGtyyeHua 3,4 -104% 958/10 Mun. Jun TBepsoro cysb(pat 
Kaus (Ta6a. 3, 2-— cepna ompiToB) CooTBeTCTBOBAaJIAa Obl COOCTReEHHAA paqHoat 
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MBHOCTb STO CoM, paBHas 2,3 mCu/r (B 3TOM pacueTe YUNTbIBaOCb WACO 
| YaCTHU, H3JyYaeMbIxX NpenapaToMB TeyeHHe 10 MHH.; HakomvieHue scbdbexta 
DIYYeHHA Jo Hayavia onbiTos (>) 3ecb BO BHAMAHHE He MpHHuMasiocy). CreneHb 
DMeHa YKa3aHHOrO paqvoakTHBHOrO Mpenapata cocTapsana 66,9% (2) nu Opina 


x 
JOBBILIeHa 0 CpaBHEHHI0 C MaJIOAKTHBHbIMU OOpa3snamu K,SO, B 2,5—3 pasa. 
HeiHee oOsyyeHHe NosoOHoro BOsZeiCTBUA B AaHHbIX YCOBHAX He OKAa3bI- 


ONeKTPOHbI, OoMOapAMpyrollne NOBEPXHOCTh MeyeHOroO Cyb*aTa KaJIuA, Mo- 


AMMOMY, BO3OY2KaroT HOHbI SO®, vu OTAebHEIC ATOMbI B HMEIONLMXC AKTHBHBIX 
HTpax oOmena. Ha ra3006pa3Hpiit SO3 seKTpoHHoe OOJIYYeHHE TaKxKe BUIMAeCT 
THBHPYIOWHM OCOpasom (Ta6. 3, 5-4 uw 6-4 cepuu oMbiToB). 3ecb, O4eBHHO, 
Dpasyrotca voubt SOs u SOe pa3mnMuHoro 3Haka. OfHaKo yKa3aHHoe Bo3seli- 
TBHe MIPOABJIACTCA CPaBHHTEIbHO CJlaO0: OOMeH MOBbIINAeTCH MpHOMH3HTEIb- 
Ha 40% uM B H3Y4eHHbIX Mpesetax Jo3 (1—2-10!3 98/10 Muu.) mpaxTuuecke 
H3MCHACTCH. 


Vuctutyt du3snueckoH XuMuH Tlocrynuao 
AkajleMHH Hayk CCCP 10 XII 1959 


HWHTHPOBAHHAS JIMTEPATYPA 


je bukit Mo Cnumsan, HM. E Muxanmeuko, JAH, 9121, 319 

#4. E. Muxatineuxko, Buxt.H.Cnouupy, JAH, 131, Ne t (1960). 365. A. Kos 
10H oO 8, Hse. Tomek. nomutexuuu. nucr. um. C. M. Kuposa, 87, 322 (1957). 4 A. TI. P y- 
e@H KO, CHCTeMa KOCBeHHOrO aBTOMATH4eCKOrO peryMpoBaHHA TeMMmepaTypbl B WICKTPH< 
eckux meuax, M., 1958. ® Buxt. HW. Cnouuuu, M38. AH CCCP, OXH, 1958, Ne Il, 
296. 
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XHMHYECKAA TEXHOJOlH A 


A. ©. BEJISEB u FO. A. KOHJPALUIKOB } 


O MAKCHMYME CKOPOCTH TOPEHHA MUKPATA KAJINA | 
MPH W3MEHEHHH JABJIEHHA 


([1pedcmaenexo axademuxom H. H,. Cemexosom 12 XI 1959) 


[Iuxpat Kamua C,H2(NO2z)sOK ormocuTrca kK KaTerOopHu OpicTporopAuyy? 
B3PbIBYaTHIX BelllecTB. IIpH aTMOocepHOM AaBMeHHH CKOPOCTb ropeHHA mmpec 
COBaHHOrO MMKpaTa KaJIMA HECKOJIbKO MpeBbllllaeT CKOPOCTb TOpeHHA IIpeccOBaH 
Hol Tpemyyeit prytu. M3 npuBeyeHHEIX paHee pasBeQOUHbIX OMpITOB (1) ceqOBa 
lO, UTO IPH HH3KUX JaBJIeHHAX CKOPOCTb TOpeHHA MMKPaTa KaJIMA ObIcTpO BOs 
pacraeT c JaBsleHHeM, Mp BbICOKMX %Ke OHA He 3aBHCHT OT aBneHuA. B Ha 
cTOAUkeH paOore mpoBeseHo Goslee TOUHOe SKCMEPHMeHTAaIbHOe H3yYeHHe 3aBHCH 
MOCTH CKOpOCcTH TopeHHA MMKpaTa KaJIMaA OT aBJeHHs. 

[lukpar Kalua roroBuiM OObITHbIM MeTOZOM, 1O6aBaa K2COs k pasorpeTom' 
pacTBopy MuKpHHoBOH KucOTH. Forosniit BbICyMWIeHHbIM MHKpaT KaJIMA Mpecco 
Ba B BUe WHMMHApUKOB Jo muoTHoctu 1,8 r/cm® (ucTHHHOe JaBseHHe mpecco 
paHua ~4000 arm.). Mcnomb30Bau MpeHMyllecTBeHHO WHJIMHApHKH c d = 4 MM 
60KOBY!O MOBepXHOCTb HX MOKPbIBaIM MaKOM. OnpiTp! mpoBoquH B O6OM6e MocTa 
AHHOrO JaBseHHA, KOTOPad Mepe HauvasIOM OMbITOB HanOsHAMacb a30TOM J 
HyKHOrO JaBeHuA. CKopocTb TOpeHHA H3MepANIM ONTHYeCKHM MeTOOM (orc 
perHcrTp). 

PesyJIbTaTbl, MOJIYYeHHbIe AIA MMKpaTa KaJIMaA HW CMeceH ero C HeEKOTOPHIM: 
BelLeCTBaMH, MpuBefeHbt Ha puc. |. Kaa&kfaa TouKa — cpefHee u3 3 uM Oouee U3 
MepeHHit. 

OcHoBHo pe3yibTaT — JaHHble Id YNCTOrO MMKpatTa KalMA — HeOOnIdeR 
‘WH XapakTep 3aBHCHMOCTH U(p) BeCcbMa cBOeOOpa3eH. CKxopocrb ropeHuA BMeCT 
OObf4HOrO MOHOTOHHOPO MObeMa C WaBJIeHHeM ObICTpO pacteT MO 3aKOHy, 6.1H3 
KOMY K JIMHeHHOMY, JocTuraeT np 5—S aTa MakcuMabHOrO 3HayeHHa 6 cM/ce: 
# 3aTeM CHMxKaeTca Jo 4,3 cm/ceK npu p=25 ara. IIpu Janbuelimiem pocre JaBae 
HHA OT 25 ata AO MaKCHMaJIbHOrO 3Ha4eHHA, HCMOAb30BaHHOrO Hamu (125 ata 
cKopocTb ropeHua NouTH He MeHserca (4,3 cm/cek). 

TakuM OOpa30M, AIA MMKpaTa Kalida ycTaHOBJeHO peKOe, aHOMaJIbHO: 
ABJIGHHe — HaJIMuHe MaKCHMyMa Ha KpuBor u(p). Takoro pola aBsJeHHe Onin 
3aPUKCHpOBaHO OAHUM U3 aBTopos c JI. J]. KomxKosoli (*) Wa cMecu THNAa Tet 
muta (CrzO3— 3Mg). Ananormunpta ctbaxt ycraHopnen (*) npH uccneqoBaHH 
POpeHUA MepXMOpaTa AMMOHMA — OKUCMIMTeA, CMOCOSHOrO Mp BEICOKUX Jabali 
HUAX K TOPeHHtO B YACTOM Bue. CHuxKeHHe CKOPOCTH TopeHHA MepxXopata aMMc 
Hua Hactynano mpu 150 ata; cKopocTb ropeHua Ontia npu stom ~1 cem/cel 
(Ana OMHOpOAHOrO OsfcrpO Topauero co2zquHeHHA (KaKMM ABIAeTCA MMKpz 
Kal) CHWKeHHe CKOPOCTH TOPeHUA C MOBDIMIZHHeM LaBeHHA yCTaHOBJIcE 
BIepBBTe. 

Ja cMecu muKpata Kata c 20% maKpDMHOBOM KMCAOTHI XaDaKTep 3aBHCl 
MOCTH CKOPOCTH FopeHUA OT aBeHuA OM30K K TAaKOBOMY AMA 4YMcTOrO NuKpat 
kama (pic. 1, 2). [pu armocp2pHom Nasnenuu 20% mMpuM2ecu MHKDMHOBOM KH 
AOTE! SHAYMTebHO (B 2—3 pa3a) CHMKaeT CKOPOCTbh ropeHua MuKpaTa K 
AWA; TPM MaBlenuAx 5—5O ara cH K2Hue HeBeMMKO; mpu 125 ara cKopocTu rop 
HMA MpakTHyecKH OMHakoBpl. Takum 06pa30M, MHTHOUpylo2e Aelicrsue 
KPHHOBOH KUCJIOTHI, BECbMa CHJIbHOe Mpu aTMOcdepHOM aBAeHUM, OCTaGeBal 
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O Mepe MOBbIINeHHA Aapienia. Ananoruunpili sddbekr XapakTepeH A OOUIbé 
HHCTBa NPHMeceh, ABAAICWIMXCH HHTMOHTOPaMH. 

Mutepecupie pesyabtathl rosyuenpr co cmechio 50% nuKpata kausn u 50% 
epxlopata kayua (puc. 1,3). Iluxpar kama — coequnenue, o6saylaiomee 13+ 
BITKOM TOPOUerO; NepXJOpaT KasIHsA — OKHCHTEb — BellleCTBO C H3ObITKOM 
lucuopofa. Coornomenve |: 1 6nu3Ko kK CTeXHOMeTpHYecKOMy cocTaBy, OGec< 


@ 


/ 


oe; caxka otcytctsyer. [Ipu f 4 = 
(M3KMX aBJIeHHAX (pP<3 arta) in Z 


{HTH BbICOKHX TeMMepaTyp, 

«@ MNpHBouT kK yBenHueHHIO = / 
KOpOCcTH TropeHHA: nmpu p<3 

Ta y nuKpata Kanua c 50% 86 0 20 30 40 50 ara 
C]O, ckopocTb ropeHHa BO3- P 
| acTaeT Take MO JIMH€HHOMY  Pyc. 1. 3aBucumoct CKOpOcTH TopeHunA Ww OT aBIe- 
<aKOHY, HO OHA HECKOJIbKO Hua p. 1 —nuKpaT Kanua; 2— cmecb 80% nuKpata 
MeHbie, YeMy 4HCTOrO MuKpata KaMa u 20% nuKpunosolt KucnoTe (CeH2(NO2)sOH); 


| 3— cmecb 50% nuKpata Kanua u 50% -nepxaopata 
i: AKTHBHas HPpUMeCcb Tep Kalua (KCIOa); 4 — cmecb 50% mnuxpnxosoli KucO- 
Jlopata Kava (mpH p<3 ata) Ta! H 50% mepxuopata KamuA 


’ OTHOWICHHH CKOpOCTH ropeHuA 

\aeT TOT 2Ke 3cp*eKT, YTO H COBepINeHHO HHepTHasA ipuMecs (Tabk). Ipu p>3 ata 
PHpocT CKOpOcTH ropeHHA CTAHOBHTCA NPONOPUHOHAIbHIM p®. TakuM OOpa3om, 
pu po3 aTa MpoucxoLHT u3sMeHeHHe XapakTepa Mpupocta ckopocTH ropeHus 
> JaBsaeHwem. MakcuMyM cKOpocTH ropeHHA, HMeIOWMica y YucTOrO Nukpata 
Kalua, He HaGsloaeTcaA JIA MMKpaTa C MepXsOpaTOM M CKOpOcCTb ropeHHA 
rMeCH IPH JaByeHHAX, OobUIMX 3 aTa, MOHOTOHHO BOSpacTaeT C WaBseHHeM- 
‘Ipu p>10 ara ona sBplue, yem y 4UMcTOrO nNHKpata Kaus. IIpn qaBienun 125 
aTa CKOPOCTb ropeHHa cmecu ~ 8 cM/ceK. . 

Ha puc. 1,4 moka3aHa 3aBHCHMOCTb CKOPOCTH TOpeHHA OT JaBJIeHHA LWIA 
cmecu 50% nukKpHHOBOM KucoTH u 50% mepxsopata Kaus. Tenota u Makck- 
MaJIbHad TeMMepatypa MWviaMeHH STOH CMeCH JOJKHbI ObITb OJIH3KH (BepOATHO, 
H€MHOFO Bbillie) K TemoTe H TeMlepaType CMeCH MHKpaTa C MepXJlopaToM. 
 PesysbTaTE! HalIMX OMbITOB HOKa3bIBaloT, YTO IPH WaBJeHHAX Ble 20+ 
5 aTa HW BMVOTb JO HaHOOJIbIUMX UCMOJb3OBaHHbIX JaBseHHh (125 ata) ckopocTs 
OpeHHA CMeCH MMKpaTa KaJiMA HW MepXOpata KaJIMA PaBHa CyMMe CKopocTe# 
OpeHHA YHCTOTO MMKpaTa KaslMA HW CM€CH NHKPHHOBOH KUCJOTHI HM Nepxwopata 
aua. B caMom jlesle, mpH p>25 ata Halli 9KCIePUMeHTAJIbHbIe PC3yJbTAaTbl MO- 
rYT ObITh OMHCAaHbI CIeLYIOULMMH COOTHOMeEHHAMH: JIA WMKpata KaJlHA Uy~4,36 
-m/cek=const; JIA CMecH TIMKpHHOBOH KucMOTHI C KC]Os ug 0,325p%° em/cex; 
II CMecu muKpata c KC]Osa use uy-+ Use 4,35 + 0,325 p%® cm/cex. 

IIpu ororpacduyeckoM ucculeOBaHH FOpeHUA MMKPaTa KaJINA C OTHOCHTEUb- 
HO MaJloH mpuMecbio nepxopata (10—30%) Hamu OplIO0 ycTaHOBeHO HaJIH- 
ive JByX 30H IvlaMeHv. BawxKe k NOBepXHOCTH TopsLlero BelllecTBa pacnooxKe- 
1a HU3KOTeMMepaTypHas 30Ha culadoro, TyCKJOrO CBeYeHHA; JaJibiiie OT No- 
BEPXHOCTH HAXOJMTCA BBbICOKOTeMIepaTypHaA 30Ha Apkoro maamenu. IIpx 
rOpeHuH YHCTOrTO MHKpaTa KasHA HaOsOLaeTCA TOJIbKO HHSKOTeMNepaTypHask 
30Ha; pu ropeHuu cMeceH MHKPHHOBOH KUCIOTbI HM NepxXsopaTa ka/IMA — 
TObKO BbICOKOTeMMepaTypHaA 30Ha. 

Bosppalllascb K NHKpaTHO-NepXJOpaTHbIM CMeCHM, OTMETHM, YTO IPH YBe- 
IMYeHHH COfepxKaHHA MepXJopaTa KalMA WIM MPH YBeHYeHHH aBeHHA 
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paccTOAHHe MexKLy HH3KOTeMMepaTypHOH H BbICOKOTeMMepaty pHOH 30HAMH yMeHb 
wiaetca. pu 50% nepxsiopata JaxKe Ip aTMOCepHOM AaBJICHHH 9TH 3OHbI TPyT 
HO paseIMTb ONTHYeCKHM TlyTeM. OgHakO pe3yJIbTaTbl HallMX WCCMeAOBaHH 
MIPMBOAAT K BbIBOLY, YTO H MPH BbICOKUX AaBJIEHHAX STH [Be 3OHbI PeasbHO Cy: 
uectByror. MoxkHo mMpeqnouaratb, YTO peakIMA B HH3KOTeMMepaTyPpHOH 30HE 
o6ecieuHBaeT pacipocrpaHeHue MIaMeHH CO CKOpOCTbIO uy. K 9TOH CkOpocTY 
pHOaBAeTCA BEIMYHHA Uy, CBASAHHAA C MOTOKOM Tella H3 30HbI BbICOKOTeMME: 
parypHo peakuuu. [Ipu Mampix Japienuax (p<3 ata) CKOpocTb 9TOH peak: 
WMH MaJia, COOTBETCTBEHHO Mail TeNJIOBOH MOTOK H3 30HbI BbICOKOTeMMeparty pHOk 
peakunu. Ilo Mepe pocta JaBJIeHHA CKOpOCTb peaKI[HH B 30He APKOrO IllaMeHY 
pO3pacTaeT, 30Ha MIpHOM2KaeTcA K BelleCcTBY, TeMJIOBOH MOTOK H3 Hee YBeJIE- 
duBaeTCA, UTO H MPHBOLMT K HelpepbIBHOMY BO3paCTaHHIO KOMMOHEHTHI Uz. 

B wutTeparype BbICKa3bIBasl0Cb MipesnooxKeHHe (*) O TOM, YTO Ip ONpeedeH- 
HbIX YCJIOBHAX CKOPOCTH TOPeHHA, OOYCJIOBJICHHbIe PeCaKIUMAMH B Pa3HbIX 30HAX, 
Ha pa3HbIxX cTayMAX, MOryT MpocTo cyMMuposatTecs. IlomyyeHHble HaMU pesyJIb- 
TaTb{. 10-BHAHMOMY, CulelyeT paclleHHBaTb Kak yKa3aHve Ha BO3MOXKHOCTD (B OM- 
peesIeHHbIX YCJIOBHAX) TaKOrO MpocToro CyMMHpOBaHHA CKOPOCTeH TOpeHHA. 

YcTaHOBJIeHHbI B paOoTe CBOeOOpas3HbI XO u(p) WIA WHKpaTa KaJIMA MOKA 
He MOXKeT ObITb OObACHEH: OTCYTCTBYIOT CKOJIbKO-HHOYAb ONpesleJIeHHbIe Mper- 
CTaBJICHHA O MCXAHH3Me FopeHHA NHKpaTa KaJIMA HW OJIM3KUX K Hemy CucTeM. Moxk 
HO MpeANosO*KUTb, YTO OLICTpas, OTHOCHTEJIbHO HH3KOTeMMepaTypHad peakllMA, 
oG6ecneunBariolllad BbICOKYIO CKOpOCTb ropeHHA MHMKpaTa KaJIMA MPH HH3SKHX aB- 
Jl@HHAX, MpelcraBsAeT COOOH peakWHIO B KOHJ@HCHPOBaHHOH (pase; BbICOKaA 
CKOPOCTb ropeHHna OOecMeuNBaeTCA SOMO MIOTHOCTHIO MoceqHeH. CylecTBeH- 
HO OTMeTHTb, UTO MHMKPHHOBaA KUCJIOTa ABJIAeTCA JIeETYYHM COeqHHeHHeM. Tem- 
mepatypa KumeHuA ee HeBBICOKa (320—330° npu p = | ata), cJleqOBaTeJIbHO, 
BOSMOXKHbIe PasorpeBbl KOHJeCHCHPOBaHHOH (ha3bl yMepeHubl. IlukpaT Kasua — 
HeleTyyee COCHHEHHE, H BO3MOKEH 3HAYUHTeJIbHBIM pasorpeB KOHJe@HCHPpOBaHHOH 
dbaspr. MoxkHO, OHaKO, TaK2%KE MpeLMOJORUTH, UTO Op.cTPpasd OTHOCHTEJIbHO HH3KO- 
TeMllepaTypHaAd peakIMA IpoTeKaeT B ra30BOH HIM AbtMora3s0BoHki (°) base BOSE 
OT MOBepXHOCTH ropslero BeulecTBa. BoJIbuUyIO CKOPOCTbh TropeHHA MpH 3TON 
MOXKHO OODACHHTh yuaCTHeEM paHKaJOB. 

Jia YTOUHEHHA MeXaHv3Ma TOpeHHA MUKpPata KaJIMA HW AaHAJIOPMYHbIX BeLeECTE 
HeEOOXOJMMbI JlaJibHeHLIMe HCCIeEJOBaHHA. 


WUHcTHTyT XHMMUeCKOH (pH3uKH Tloctynua0 
Axkayemun nayk CCCP 10 XI 1959 


UWMTHPOBAHHAS JIMNTEPATYPA 


t 
(Jut) Comb., 1957, p. 612. 4K. K.A 


H 
B3pbiByaTHIX BeuecTB, 1957. %® TI. ®. Iloxua, COopu. ®u3uKa B3 Noe 2, Usq. 
AH CCCP, 1953, erp. 181. ‘ bagi “a 


Aoknaye Akayemunu nayx CCCP 
1960. Tom 131, Ne 2 


XHMHIECKAA TEXHOJOLHA 


A. 3. JOPOTOUHHCKHA, B. WH. JIABPEHTbEB, A. B. JIKOTEP, 
H. fl. MEJIDBHHAKOBA u B. A. KYMPHSAHOB 


CHHTE3 H CBOHCTBA HA®TEHOBDbIX YI JIEBOJOPOAOB 
C JJIMHHOM BOKOBOH LETIbIO 


(IT pedcmaeazexo axademuxom B. A. Kasanexin 2S XI 1959) 


| 


 Merogpi cuHTe3a HadTeHOBBIX yrJIeBOLOPOAOB C AMHHOM OoKOBOL Wenbto, 
}HECMOTPA Ha MpakTHYecKy!0 WeHHOCTb TaKUX yrsleBoLOpoLoB, paspa6oraHbl He- 
‘| ae Takxe cila6o u3yyeHbI UX cBOlicTBa. B cnpaBpownuke O6ouenteBa 
((@), HampyMep, WecTwueHHble HadTeHbl C OOKOBOM pa3BeTBJICHHOM Llelbi0, 
| cocToamler u3 10—15 aTomos yrviepoga, XapaKTepH3YIOTCA JIMIIb MOTHOCTHIO’ 
| 4 WOKasaTeJieM JIyYelpeJlOMJIeHHA. 

: Ilembio HacTOAMeH paOoTh ABJIAacb pa3spadoTKa oOulero MeTo,a H ycoBuit 
CHHTe3a TEXHHYECKHX (pakUHH HaPTeHOBbIX YIJIEBONOPOROB Cc WIKHHOM GoKOBOLi 
lembio, a TakxKe H3y4eHHe CBOHCTB STHX paki. 

B pesybTaTe mpoBpeyeHHbIxX B Ipo3HeHCKOM He)TAHOM Hay4HO-HCcweg0- 
BaTeJIbCKOM HHCTHTYTe HCCJIeqOBaHHH Oblia NpedviowKeva TpexcTyNenHuaTand CxeMa 
-CHHTe€3a PaCCMaTPHBaeMbIX yrvieBoxopoyoB. IlepBoH cryneHbio STOH CXeMbI 
“ABJIACTCA CHHTe3 OJIe*PHHOB C 3aaHHbIM YHCJIOM YrJIepOLHbIX aTOMOB. Btopax 
‘CTYMeHb 3aKJIOUaeTCA B aJIKHJIMPOBAaHHH apOMaTHYeCKHX YIJIeBOJOpOZOB CHH- 
Te3HPOBaHHbIMH OvJIepuHamMH. Hakonell, TpeTbeH CTYNeHbIO ABJIAeTCA THIpU- 
|poBaHve apoMaTuyecKoro KOJIbla MOJIYYeHHbIX aJIKHJIOCH30JIOB. 
OcyllecTBJIeHHe CHHTe3a B CIelWaJIbHO MOMOOPaHHbIX YCJIOBHAX NO3BOJIAeT 
‘“MloJlyuaTb BbICOKOKOHICHTPHPOBaHHble TeXHHYeCKHe (pakWMH HadTeHOBbIxX 
_yrulepoxopofos, c cofep»kaHvem nocmeqHux fo 98% oT dpakuuH. 

B paccMaTpHBaeMOM CHHTe3e, KPOMe TlepeYHCJICHHbIX OCHOBHBIX peaKkIHi, 
 MIpHBOAAWMX K OOpa3s0BaHHIO HaPTeHOBbIX YIIeBOJOPOMOB 3aaHHOro cocTaBa, 
“MporeKaloT pa3JIM4Hble NOOOUHbIe PeaKIHH, BbISbIBAaIOWWe OOpasoBaHHe yruie- 
 BOJOPOJOB C MOJIEKyJIAPHbIM BECOM, OTJIHYHbIM OT MOJI€KyIAPHOFO Beca IeseBok 
<ppakunu. B pe3ybTaTe NpoTeKkaHHA NOOOUHDIX PeaKIMH 3HaYMTeJIbHO pacwin- 
pxeTcA PpaKWHOHHbI COCTaB KOHCYHDIX MpOyKTOB, yMeHbllaeTcA KOHIeHTpa- 
IMA B HUX Ha*TeHOB H, HaKOHeLl, yXyMWlaeTcA NOesHOe HCMOJIb3OBaHHe HCXO]- 
Horo cbipba. Hau6osee HHTeHCHBHO MNpoTeKalouMMMH MOOOUHbIMA peakILHAMu 
ABI AOTCA: 

B craquu nowmMepH3aliuu — peakiMaA H30MepH3alluH M rHApo-eruzponio- 
JMMepusainu onedunos. MocaeqHaAd peakUMA BbIsbIBAeT OOPasoBaHHe HacbIIIleH- 
HbIX H OoOslee HeHACHINIeHHbIX, MO CpaBHeHHIO C OJlePHHAMH, YrJIeBOLOpoAos. 

B craquw askusimpopanua — peak JMCIpONOpUMOHMpOBaHHA, MIPHBO- 
Jaulue K OOpasoBaHHIO yrseBosopoxoB c OOJIbUIMM HM MeHbIIMM 4uCIOM yruie- 
POJHbIX ATOMOB M0 CpaBHeHHIO C OMKHaeMbIM, a TakKe PeakIMH DenoHMepH- 
3allHH JMMepoB. 

B craquv ruipupoBaHua — peaKkUuu AecTpykiuu (oco6eHHO B MpucyTcTBH 
KaTaJIH3aTOPOB, TpeOyiOllMX BbICOKHX TeMMepaTyp), MpHBOAALHe K OOpasoBa- 
HMIO HH3KOKHMAMAX YIrJIeBOLOpOOB. : 

IIpu paspaOorke cxembl CHHTe3a HaPTeHOBbIX yrIeBOLOPONOB C IMHHOM OoKo- 
BOM WelbiO B KayeCTBe HCXOJHbIX O/lecpPHHOB HCMOIb3OBaJIHCh Mponen, OyTu- 
JI@HbI, AMHJICHLI, FEKCHJICHbI HM TeMTHJIeHbl H B KaveCTBe APOMATHYECKHX yrvie- 
BOWOpoNoB — OeH30/1 HU TOJIYOJ. 
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B nactosuleH cTaTbe pacCMaTpHBalOTCA JaHHble, XapaKTepH3ylOulwe MpH- 
MeHeHHe B KayecTBe HCXOAHOFO CbIPbA OeH3Ola MH aMuseHOB. Onpesemenue 
XHMMYECKOFO COCTaBa NMOJYYaIOULMXCA MPOAYKTOB OCyULeCTBIAOCh Ha crleK- 
tporpade MKC-11 *, no KomOunupoBanHomy metogy TposHii (°) u c TOMO- 
UbiO XpoMaTorpaduyeckoro pasqeteHHA. Orfeububle cTaquu CHHTe3a U3y4a- 
mucb B Tpos3HMV, u gaa Kayo ObliM OMpeseseHb!l ONTHMAJIbHbIe yCJIOBHA. 
Oco6eHHOcTH MpoBpeseHHA KaxkJOH CTaMH paccCMaTpHBaIoTcCA HHKe. 

Tlonumepu3anua. Jina nomMMepH3allHH UCHONb30BaaCb BbICY~ 
WWe€HHAaA H OUMLIEHHAA OT CePpHHCTHIX COeMHeHHM MeHTaH-aMuUJieHOBaA (PpakuuA, 
nosyyeHHaA B Mpollecce TepMuyecKOrO KpeKuHTa. CofepkaHHe aMUJIeHOB BO 
(ppakuuH o6bluHO ZocTuraeT 38—40 Bec.% Bo3moxHO OcyecTBIeHHe MOJIM- 
MepH3allHH B MPMCyTCTBHM pa3JIH4YHbIX MOJIMMePH3yIOWMX KaTaJIM3aTOPOB. 
Tipu mpopeqenuv nacTosilei paOoTb! c Wesbio NOJyyeHHA OePHHOB Pa3sBeTB- 
J@HHOM CTPyKTYpbI B KavecTBe KaTaJIM3aTOpa HCHONb30BaIach cbocopHaA KUC- 
jlota, HaHeceHHaa Ha Ku3embryp. Kak noka3sana pa6ota E. I. Bompnosoli (*) | 
JIA MOJYIeCHHA MA@KCHMAJIbHOrFO BbIXOJa H30FeWeHOB OarONpUWATHbIMH yCJIO- 
BUAMH SABJIAIOTCA: TemMepatypa 170—180°, yaBsenue 50—60 at., cObemHaxt 
ckopocTtb 3—4 yac™!. IIpu stom oOmlee mpeBpattienue aMMJICEHOB COCTABIIANO 
70% oT cofep%KanuaA uX B MCXOMHOM MeHTaH-amMuseHOBOH dpaklHH. 

M3 nommMepu3ata BbIeIAJICA KOHIGHTpaT CMeCH H30eleHOB, BBIKHTIaIO~ 
mui B npenenax 120—185°. Brrxog sToro KoHMeHTpatTa coctaBasn 85—90% 
OT NowuMepH3zata. B Ta6n. 1 mpencTaBeHbI OOpa3syrollHecd CTPyKTyPbI H30- 


Ta6nuna 1 


Beixod, Buixog, 
IIponykrei Mom. % oT I poayktsl Mon. % OT 
TlOJIAMEPH3 all NOUMepHu3ata aJIKHJIMPOBaHHA aNKusAaTa 
i= 6H = CH, 0 NaiarEN eee 
2'R— CH = CH R’ 5,3 int XR’ 
92,7 
RY R 
Sart, Or Oly 12,4 baa \ Cok! 
Rue ee et 29 
4 R, SC=CH — R” poe i R27 Nee 
IIponyxtst Bpixog, yo pe 
rHpupoOBaHHA MON. % OT | 1 
ruAporenusata mie Sar 
Gar cH7® Ss 
Nese PEG NGT ST 90 
Ee ORG 
2<cor gp Cle R 
3.R—H y) 


qewenos. [IpeoOnanaioujad 4acTb CHHTe3MPOBaHHbIX H30JeMeHOB COCTOMT us 
YIeEBOMOPOMOB PasBeTBJICHHOH CTPYKTYPbI: aHaJH3 Ha H.-K. CHeKTporpade 
MOKasall, YTO CpeNHee KOJIMYECTBO METHJIbHbIX py B MOJIeKye COCTaBJAeF 
5,11. @usuKo-xumuyeckue cBolicTBa H30LeleHOB (UCXOqHOe cHIpKe: gpakuna 
6 TepMOKpekKHHra H GeH30J1) NpescTaBuleHb! B Ta6u. 2. 

AnkuaupoBaune. B 9T0f craquu NoNyYeHHBIMM H30ReHeHaMH avi- 
KHJMpOBasINCh apoMaTHYeCKHe yreBOLOPOAbl, B Ka¥eCTBe KOTOPBIX HCHOIb30- 
BaJIMCb Oe€HSOJI HIM Toyo. PeakilMA aJIKHIMpOBaHiA OeH30/a BbICOKOMOWe- 
KYJAPHbIMH OlePHHaMH B MPHCyTCTBUM XMOPHCTOTO aJIOMHHUA Obisla HB8y4eHa 
JI. A. Motonosckum, WU. ®. Baaropunospm u JI. UW. Kocruxuipim (*), a B UpH- 
CyYTCTBHH CepHoH KucsoTEE —A.B. Jliotepom, E. T. Bomsnopot u IO A. Tonpa- 
mre (*). Peaxyua aikumupoBanus Tomyona BbICOKOMOJI€KY JAPHBIMA Oseu- 
HaMH B IIPHCyTCTBHM CepHOH KuCJIOTHI Oba usyyeHa IO. VW. Kosopesosnim vu 
A. 3. Jloporoguuckum (°). 


* Axtopsl IpHnocart rayOoKyt Oraroxapuocrs nmpod. JI. A. TlotososcKomy uw K. H. 3amunolt 
8a NMIPOBeAeHHE aHaIH3a HEKOTOPHIX paki. 


368 


Kak ycTaHOBJeHO IA CyYaH anNKHMpOBaHHA OeH30s1Ia H30LeleHaMH B 
HCYTCTBHH C€PpHOH KUCJIOTHI OarONPHATHBIMA YCJOBHAMM ABJIANINCb: CepHas 
ucnoTa — 97%, NpOLOMKUTeNbHOCTh KOHTakTa —2 uac., OTHOWeHHeE 6eH- 
Jia K w3opetenam 5:1, Temnepatypa peakuun 10—20°. Ipu cc6monenun 
a3aHHBIX YCJIOBHH BbIXOA asIKHJlaTa cocTaBad oKoO 140 Bec.% oT onedu- 
B HH OKONO 90% oT TeopeTHYeCKH BO3MOXKHOFO BbIXOa. 


Wewoncsbieg: 


Pe ee I] peo61aqaromaa 
paKkKUHA NOJIMMe- 
Ilokasatenu PpusatTa (KOMNOHECHT ee TAD O” 
CbIPbA AAA alku- | ry npupopanus) PERMA 
JIMpOBaHua) 
HotHoctb, pj” 0,7750 0,870 0, 8457 
@pakUHOHHBIH cocTas: 
Hayao KumeHus, °C {44 188 184 
10% BbIKHMaeT pH T-pe, ° C 148 229 234 
30% > nee 152,5 254 253 
300% » » » Alaa) 272 PES) 
70% » » » 160 289 278 
90% » » » 169 38) 322 
KOHelL KHMeHHA, ° C 184 342 336 
Iloka3atetb smyyenpesoma. it {4354 1, 4850 1, 4632 
Bpomuoe yucs10 130 3 0 
BasKocTb mpu -+- 20°, cer 1,05 Oy 8,4 
| T-pa 3amep3., °C <—60 —28 —65 
| Hu3ulaa TenoTBopHan cmoco6- 
HOCTb, KKavi/KT 10 370 10 100 10 330 
CojfepxxaHue yreBo to ponos, 
Bec. % 
onepHHOB 
apoMaTHYecKHX 99 4 0 
HadTCHOB \ SO) 7 0 
mapaHHos 1 5 3 98,0 
J 2,0 
M3 nomyyenHoro akuaTa Ha KosloHKe c 30 T. T. BbIdeIAach Ppakuus, 
pIkHTIaBulan B pegemax 180—350° nu npenzcTaBlABliad coOoi KOHIeHTpaT 
'30elu6eHs010B. Brixoy sToM tbpakuuu cocTaBJIA B cpequHem 85% oT anku- 
fata. Ita *pakUHA CocTOAJIa B OCHOBHOM H3 MOHO3@MEIIeHHBIX OeH3OJIa; CO- 
lepxKanHe Ju3aMellleHHbIX He MpeBbilano 7% (cm. Taba. 1). [na storo mpo- 
YykTa XapakTepubl (cM. Ta6u. 2): BbicokKaA NoTHOCTh 0,87—0,88; cpaBHUTeJIb- 


JO BbICOKaH TeMMepaTypa Havasla KpvicTasM3allMH — MHHYC 28° uw Hu3Kaa 
enOTBOpHadA ciocoOHocTb — 10100 xKxaw/Kr; cojepxaHHe HerlpeesbHbIXx 
TuleBOOposoB Opiio <4—5%. B cuyyae HCMOMb30BaHHA B KayecTBe KaTaJH- 
aTopa CTaHW aJIKHJUpOBaHHA XJIOPpHCFOrO aJIIOMMHHA KOHIeHTpalluA MOHO- 
POH3BOMHHIX OeH30Na B WeeBOH PpakWUH aJKUNAaTa NoMyyasacb elle Gosee 
BICOKOM UH ocTurama 97—98%. 

Tuagpuposanune. Bpyenennan dpakiuA akusaTa NopsBeprasach 
asiee ruapupoBanniwo. TuazpupoBaHve u3y4alocb B NpHCyTCTBAM AByX KaTasH- 
ATOPOB: HHKeseBoro Hu CepHucTOorO HuKebBOMbppamosoro. Ucnobsopasucb 
IPOMBILIeHHbIe OOpasibl KaTaIu3aTOPOB. ONTHMAaJIbHbIe yCJOBHA THAPHpPOBaHHKxA 
PaKIMH aIKHAaTa ObIIM CJIeELyIOULMMH: Ha HUKeJIEBOM KaTaM3aTOpe — jaB- 
leHHe 7 aTM., MOJIAPHOe COOTHOWeHHe BOOpoy: cbipbe 2,8: 1, Temnepatypa 
50—200°, oO6bemuan cKopocTb 0,2 uac “1; Ha CePHHCTOM HUKeJIbBOMbpamo- 
OM — RaBsleHve B 30He peakuH 200 aTM., TeMlepaTypa 300°, c6bemHaa CKO- 
octb 0,5 4uac7!, mMomapHoe cooTHOWeHHve Bomopor : cbipbe 64: 1. IIpu ocy- 
[eCTBJICHHH THAPHPOBaHHA, C WesbioO MpemOTBpallleHHA HeAONyCTHMOrO TOBEI- 
IeHHA TeMMepaTypbI Ha MOBEPXHOCTH CePpHHCTOFO HUKEJbBOJIb(paMoBoro KaTa- 
M3aTOpa, UCXOubIe (PpaKUMU aNKUMaTa MpeABapUTebHO pasOaBJIANMCh MHEpT- 
bIM KOMNOHeHTOM B OObeMHOM cooTHOUeHHN 1:2. B kKauecTBe nocueqHero 
cnob3oBanacb dbpakuusa 80—120° qucTuanata OeH3HHa MapKn «Kaaotia», 
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cocTroslad OWT Hallelo H3 MapaduHOBbIX H Ha@TeHOBbIX yIrJIeEBOJOPOROE 
Tloqo6upili MeTOA rHAPHpOBaHHA 3HAYHTeIbHO CHH3H HaOmOaBlIMiica paHe 
OTPbIB JJIMHHbIX OOKOBbIX Welle OT OeH3OJIbHOTO Agpa. 

V3 rugpropa pekTuduKalluel Bbienanacb UeneBat dpakuwua HadTeHOE 
BbIKHNaBlwlad B upesentax oT 180 go 350°, BEIxog KOTOpOH AocTuray 90% 0 
KOJIMYECTBA APOMATHYCCKHX YIVIeBOLOPOMOB, CoMepKaluxca B akusatTe. CBo# 
cTBa 9TOH (ppakiuH mpuBeseHb! B Tab. 2. KoneOanHaA TexHOsorMyuecKkoro pe 
*KHMa HM KaveCTBa HCXOJHbIX H MPOM@KYTOUHBIX KOMMOHEHTOB MPH OCylecTBWJIe 
HHH CHHTe3a Ha*TeHOBbIX yrvleBOOpOLOB OOyCOBIMBaIN HEKOTOpble KOIeOaHH 
B BbIXOJe HaTeHOBbIX yrJIeBOMOPOMOB, a Tak2Ke B CBOHCTBAX KOHEYHOH 1e/eBO! 
pakunn. Ha6smogapuiniica Hala30H STHX H3MeHCHHH JIA PaccCMaTpHBaemor 
ciyuana mpefqcTaBieH B TaOs. 3. 


Ta6nuuna 3 


@Mu3HKO-xXHYMHUeCKHE CBONCTBA ruApOreHh3satTa 
Ip cofepwKaHHH Ha@TeHoBR 
Iloka3atenH 
MHHHM4JIBHOM | MA€AKCHM@JIbHOM THIHYHOM 
I]moTHoctp, ne 0,8415 0, 8480 0, 8457 
@MpakUHOHHbIA COCTAaB: ’ 

Hatago Kunenua, ° C 174 225 184 

10% BbIKnMaeT pH T-pe, ° C Dit 238 234 

30% » » » 2904 251 253 

00% » » > 268 262 273 

70% » » » 283 Dif 278 

90% » » » 336 289 322 

KOHelL KHMeHuA, ° C 341 326 336 
Iloka3aTeib syuenpesomieHus, fy { ,4650 1, 4620 1, 4632 
Husa TenoTBopHasa cnOcoOHOCTh, 

KKaJ/Kr 10 340 10 420 10 380 
T-pa 3amep3., ° C —65 —65 —65 
Conepxanne HadTeHOBbIX yrseBo 10- 

PoHoB, Bec. % Oie2 9972 98,0 


IIpnBefqeHuble TaHHbIe NOKA3bIBalOT, YTO OCYIMeCTBJIeHHe CHHTe3a NO paspé 
OoTaHHoK B TposHMl cxeme no3BomseT nosyuaTb HadTeHOBble yrvieBozopo; 
C QJMHHOM OOKOBON LWenbio, KOTOPble OOaaloT BbICOKOM MJIOTHOCTHIO, BbICOKO 
KaJIOPHHHOCTbIO HM HU3KOH TemMepaTypoH 3amep3aHHa. 


Tpo3HeuckHl. HeTAHOH Hay4HO-HCCTeMOBaTeIbCKHH Tloctynua0 
HHCTHTYT 25 XT 1959 
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Hokaann Axanemun nayx CCCP 
1960. Tom 131, Ne 2 


XHMHYECKAA TEXHOJIOTHA 


W. A. KAKOBCKHH u A. H. PPEBHEB 


OB OJHOW OCOBEHHOCTH, HABJHOJAEMOM B APOLLECCE 
- NOWABJIEHHUS MAHEPAJIOB 


(IT pedcmaeaexno axademuxom IT. A. Pe6uxdepom 21 XI 1959) 


Panee (*) HaMH H3y4aJICA Mpollecc NofaBeHNA WHHKOBOM OOMaHKH WHaHHC- 
TbIMH COJAMH. OjOTHPOBaJacb UMHKOBaA OOMaHKa MecTopoxenua «Haronbupili 
KPAX» (MpospayHad %KeNTad pa3sHOBULHOCTh — Kvleliocban), mpakTHyecKH He 
epeXOJHBllad B N€HY MPH HCHOJIb30BaHHH 3THJIOBOFO KCaHTOreHaTa 6e3 aKTH- 
aluu. 80% WHHKOBOH OOMAHKH H3MeIbuaaH 20 74 pW, aKTHBALMA MeHBIM KyTIO- 
ipocom (3 xr/T), dbsoralua B MauuHKe MC, 1K: T = 3: 1; coOupatenb — stTua- 
‘KCanTOreHaT Kaua (400 r/T), BcneHHBaTeIb — cocHoBoe macsio (40 r/t), mpo- 
JOJDKMTeEJIbHOCTb aruTallHv c WHaHHyOoM 20 MuH. u (bioTalnu 25 mMuH. 

IIpv uccaeqoBaHHn ObII0 O6OHapy2xKeHO HHTepecHoe ABJIEHHE, 3akOUaBLeecaA 
B TOM, 4TO TIO Mepe YBeJIMYCHHA NOSMPOBKH NOLaBUTeNA BHaAYae U3BeVeHHe 
|MuHepasa B KOHUCHTPaT CHMAKAeTCA, 3ATEM CHJIbHO NOBbIMAeTCA M TOMbKO MPH 
\[aJIbHeHUIeM YBeJIMYeHHH JO3HPOBKH WHaHHJa HacTyMaeT OKOHYATEJIbHOe T0- 
lqaBlenue sOTaHH WHHKOBOH OOmMaHKH (puc. 1). 
| C anaorHuHbiM ABJIEHHeEM IpHUWWIOCb CTOJIKHYTECA IPH H3ySeHHH NOaBJAO- 
lmero JeHCTBHA Wesoun Ha *PIOTHPyeMOcTb raveHutTa. YCJOBHA OMBITOB: (PJIOTH- 
jpoBamacb cmecb 10 r OepesoscKoro rasenuta (kmacc — 147 + 74 pv) wu 90 r 
|KBaplla; arvTalluA B ULeOUHOM pacTBope 3 MHH., KOHTAKT Cc coOupateviem | muH., 
ibnotaiua — 5 mMuu.; duloralMonnad MalinuKa «Hurpusonoto», KK: T = 2,5:1; 
(BCHEHMBAaTeJIb — H30aMMIOBLIH cnupt (50 r/T), coOupaTeib — AusTHUI- 
\AuTuoKapOamart natpua (0,1 u 0,5 momp/t). Tlogpo6Hoctu nocTaHOBKH OMBbITOB 
cm. (*). PesyabTaTbI OMbITOB MpHBeeHbI Ha pHc. 2. — 

V3 puc. 2 cnenyet, To B O6macTu pH or 7 go 11 usBmeyeHve CBUHILa B KOH- 

MeHTPaT 34MeTHO H M1W1aBHO yBeIMUHBAeTCH C TMOBbILWEHHeM WeIOUHOCTH MyJIbIbl 
(ulem0ub yaiseT U3 pacTBOpa HOHHI CBUHILAa, KOTOPble MorsoulaeT coOupatedb). 
'B unteppane pH or 12,0 go 12,3 usBjeqenve CBMHIa B KOHIWeHTpaT CHauaia 
“pe3Ko tajlaeT, a 3aTem CHOBa BO3pacTaeT JO MepBoHauabHoro snHayenus. IIpu 
JaIbueHiem yBeHYeHHM UWleTOUHOCTH HaOOLaeTCA BTOPoe, Ye OKOHVATEIb- 
Hoe, NOfaBJeHHe rasleHuTa. 
Boyiee JeTavIbHoe H3y4eHHe STOO ABJICHHA MOKAa3aJiO, UTO BMepBble NaeHHe 
“W3BUIeueHHaA HaOsuoJaeTca (IPH BbICOKHX PaCXOfaX CHJIbHbIX coOupaTedel) 
3HAUWHTeIbHO PaHblile «KpuTuyecKoro» 3HayeHHA PH, He 3aBMCHT OT JO3HpOBKU 
coOupateA Ww WMeeT MecTO, MpaBya B pa3JIMYHOK CTeNeHH, pH coOuparesax 
Ppa3IM4HOrO CTPOeHHA MIpHMepHO B OHOM Mu TOM we OONacTH 3HayeHuH pH. 
Ha puc. 3 npuBesenbl pe3yJIbTAaTbI ONbITOB MOMaBJIEHHA TaJieHHTa eKMM HaTpOM 
pH UWCHOM30BaHHH U30aMMJIOBOrO KCaHTOreHaTa B KauyecTBe coOuMpaTeA 
(0,25 moub/T cMecH KBapll — ravieHut). 

XapakTepHo, 4TO «MpoBad» Wa KPHBOH U3B/eYeHHA OMpeeACTCA TOMbKO 
U[eOFHOCTHIO MyJIbIbl H NpHposoH MosaB/inemoro MMHEpaa (1pu noaBjeHun 
IN€OUbIO MHHEpaJIOB HUKeJIA, KOOaIbTa HM BUCMYTa OH OTMCHEH He Opi) uv Ha6- 
UOMaeTCA AIH TasleHHTa pH CTporo OlpefeJIeGHHOM SHAvYeHHu pH (12,0—12,3). 
CueqoBaTeIbHO, 3TO ABJeEHHe CBA3AHO B OCHOBHOM C acpdekTOM BO3eHCTBHA 
e1KOl UlemOUH HeMocpeCTBeEHHO Ha MHHepad Hi JIMUIb B H€3HadYHTeIbHOH CTeneHU 
¢ JelicrBuem coOupateia (y KCAHTOPeHATOB «IIpOBaJI» MeHee rsryOoK, 4eM y AHTHO- 
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KapOaMaToB, HO l@KHT B TOli %*e OOacTH pH). BusyasbHoe HaOsofenHe 3a 
XapaKTepOM TlyJIbnibl B 9TOM HHTepBasie pH MoKa3aJo, YTO NaleHHe USBJeVeHHA 
PaJieHHTa B KOHIeCHTPaT COMpOBORAaeTCA pesKuM MOMYTHEHHEM MyVJIbIIbl HM NOAB- 
JICHHeM B Heli GombUlOro KOAMUECTBAa KOJWIOMAHBIX YacTH. Anamu3 %KuAKOK Pasbi, 
flyabubt npu pH 12,0—12,3 noKa3am MowHoe OTCyTCTBHe B HeH pacTBOpeHHOrO 
coOupateia, Torga Kak pu pH spite 12,3 coOupatedb CHOBa NOABAeTCA B 
%, pacTBope, XOTHA IOTHPyeMOCTb raseHHTa 
100 MOBbIMAeTCA. | 
Jia OObACHeEHHA HCYe3HOBEHHA CO-) 
OupatTemA B Tysbie B HHTepBasie pH or: 
12,0 no 12,3 mpu noxaBlenuu ioTauun 
TaJieHiTa MOKHO BbIABHHYTb Ba lpey- 
MOOKeHuA (BCeICTBHe  BbITeCHEHHA 
coOupateA c MOBepXHOCTH MHHepaua. 
coOupateJb lepexoquT B pactsBop). Ilep- 
Boe M3 HHX — pe3KO MOBbIWeHHaA al- 
cop6Wua HOHOB THApoKcHia Ha TMoBepx- 
HOCTH YaCTHIL ravieHiTa Oe3 BbITeCHeHHA 
xXumMuecKH = HKCHpOBaHHOrO) Ha Hel 
coOupateia. CoOcTBeHHO cam mpolecc 
MelTH3aluH YaCTHI, raJieHuTa HW BbI3bI- 
BaeTCAH alcopOunei MOHOB TH~poKcHuia, 
cTa6uuIM3upyloWlux cycnensHio. Besexct- 
Bue 9TOrO CYMMapHaxH Tuy paTHpoBaH- 
HOCTb TIOBEPXHOCTH CTAaHOBHTCA HaCTOJIb- 
KO OObWwOH, 4TO NpHaunanve yacTuw 
MHHepaJla K Ny3bIPbKaM BO3LyXa 3aTPyHAeTCA HU PMOTHPYeMOCTb Pe3KO CHH- 
*KaeTCA (STOT Ke PHAPATHIii COM ABIAeTCA H OCHOBHOM NPHYHHOM cTaOUAbHOCTH 
cycneH3un). 
Bropoe mpeqnouoKeHve 3akmouaeTCA B TOM, UTO HOHBI COONpaTeaA agcop- 
OuPyIOTCH MOBEPXHOCTbIO TOHKOAMCHepCHOH, KOJIMONAHOM (ba3bl MysIbMbI, KOTO- 
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pad MenTH3upyeTcA Mp ONpeqeseHHOM KOHUeHTPallun Wes0uH B pacTBope uw 
OOlaqaeT OYeHb Gobo = yenbHO!i MOBEPXHOCTbIO H NOBbIWeHHOM (10 cpaB- 
HHIO C KOaryJIHPOBaHHBIMH YaCTHIaMM) alcopOuMOHHOM cnocobHoctTHIO. B 3Tom 
ciyyae MonaBleHve CBA3aHO C Pu3snyecKOl alcopOuueli HOHOB coOupateisa Ha 
NOBEPXHOCTH TaJieHWTa, C HX HeOPHeHTHPOBaHHOM cbuKcaunelt, OTCYTCTBHeEM 
XUMHYECKOrO 3akpelieHHA coOupatesA Ha MOBepxHOcTH (POTHP yemoro MnHe- 
372 


ala WH HapyuleHHeM, BCJIeEACTBHe 9TOFO, ee SMEKTPOHEHTpabHOCTH (06 pa30Ba- 
(ide THAPaTHbIX COCB 3HAYHTeIbHOH TOJUHHEI). AZCopO6muA ruyqpaTHpoBaHHblXx 
{OHOB coOupaTelA Ha FHApOPubHOH MuHepaNbHOH NOBepXHOCTH He MO2KeT 
\felaTb 9TY MOBEPXHOCTb rHApooOuOH, a YaCTHIUbI MHHepasa — CHOCOOHbIMH 
. Quotawun. IIpu pH nym seme 12,3 KonmonqooOpasopanne He HMeeT 
fmecTa, (IOTHPyeMOcTb raJieHHTa BOCcCTaHaBMBaeTCA (MoKa He OyfeT JocrTur- 
yTO HCTHHHOe KpHTHYecKoe 3Ha¥eHHe PH) u co6upatTemb MoxeT ObITb HaliqeH 
\HaJIM30M X%KHAKON (ba3pi My bnpt. MuTepecho OTMeTHTb, 4TO MenTH3allua rase- 
HaTa HaOwNOalacb HaMH HM MIpH OTCYTCTBHH COOupaTeA B TOH Ke OOmacTH pH 
412,0—12,3). 

Jia pellieHuA Bompoca O TOM, Kakoe H3 ABYX MpeIOKeHHbIX OObACHEHHH 
JmxKe K JeHCTBUTeJIbHOCTH, HeEOOXOAMMO TipoBeweHHe CHeIMasIbHbIX OMBbITOB, 
HHO CleqyeT NMOYeEPKHYTb, 4YTO B OOOHX cuyYaAX «IOXKHOe» KPHTMYeCKOe 3Ha- 
heune pH nogaBjieHuad He CBA3aHO Cc XUMMYeCKOM peaklueli BLITeCHEHHA COOH- 
DaTeJId MOHAMH THApOKcHJIa Cc NoBepxXHOcTH MHHepanta. B cBaA3u Cc 3THM Hallo 
DTMETHTb, YTO IPH (POTAMHH HHOra MOMKHO «KaKyLyIOCA» KPHTHYeCKyIO KOH- 
eCHTpallHio MOLaBUTeIA B MyJbMe MPHHATb 3a HCTHHHY1O, CBA3AHHYIO C Jeli- 
CTBHTeJIbHbIM BbITeCHEHHeM COOUPaTeJIA C NOBEPXHOCTH MHHEePasa B pe3yJbTaTe 
COOTBETCTBYIOINMX TeTePOreHHbIX XHMMYeECKUX peak. «KamyllaicA» KOH- 
WeHTpalWA NOLABUTeA OODIYHO He 3aBHCHT OT UCXOAHOM O3MPOBKH HM KOHeEUHOH 
OHIeHTpaluu coOnpaTeaA B MyJible; OHA JerKO MOKeT ObITb BbIACHeHAa TIpH 
aJIbHeHMIeM YBeJIMYeHHH pacXOfa MosaBuTesA (MOBbIMIeHve H3B/IeEYeHHA), OM- 
|peqesieHHeM cowepKaHunA coOupateiaA B KUuAKOK c:a3e Ny/bMbl U MOBbILeHHOM 
| PD aMOaKTHBHOCTbIO NOBEPXHOCTH MMHepasa IPH OTCYTCTBUU ero (slOTUpyeMocTH 
{1p OMbITaxX Cc «MeyeHbIM» COOupaTeieM), a TaKKe KOJWIOWMHbIM XapakTepOM 
imyabipl. MerHHHple %Ke KPHTMYeCKMe KOHUWeHTPalWMH MWoOaBUTeIA 3aBHCAT OT 
KOHUeHTpaluH MW XMMHMYeCKOTO CTPOeHHA COOupaTeJIA, WIA HUX OCTAaTOUHO 
|XOpOllo COBMalatioT KPHBble (*IOTHPyeMOCTH HM H3MeHEHHA UHCJIa UMIMyJIbCOB 
HOBepXHOcTH doTHpyemMoro MuHepasa (°), MOCKOJbKY OHH XapakTepH3ytoT 
\XUMHMUeCKyIO PeaKIHIO BbITeCHEHUA COOHpaTeA MOLaBuTesiem Cc MOBepXHOCTH 
moqaBaaemMoro MUHepata (He3aBHCHMO OT TOrO, NOAYHHAeTCA JIM 9Ta peak- 
4H 3AKOHOMepHOCTAHM OObBEMHBIX TeTePOreHHbIX XHMHYECKHX peakiHH HIM 
‘ABJIAeTCA MOBEpXHOCTHOH). 
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XHMHYECKAA TEXHOJIOLH A 
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K A3Y4EHMIO MEXAHH3MA B3AMMOJEHCTBHA CHOXYMEHA 
CO CMECbIO KAPBOHATA H XJIOPHA KAJIbILMSA 


(II pedcmaeaeno axademuxom. H. B. Tananaesoim 25 XI 1959) 


CytlecTByeT pA], MeTOJOB pa3JIOKeHHA JIMTHHCOJepKallHX CHJIMKATOB, B TOM 
yuncyie CNOLYMeHa, MYTeM CiwiaBJIeHHA HX C OCHOBAHHeEM H OJHOH WJIM HECKOJIb= 
KHMH COJIAMH (XJIOPHaMH WM Cysbiatamu). K HUM NpHHawexkaT HM HanOouee 
atpPeKTHBHbI€ METONbI paslOwKeHHA CMecaMH CaCOs-+- NHaCl u CaCOs + CaCle, 
(Ipuuuunuvaibyoro pasiMuna B mpHMeHeHHu CaO u CaCOs, oueBHgHO, He 
cyulecTByeT, TaK Kak MpH TeMlepaTypaX B3aHMOJeHCTBHA MexKy CHJIH- 
KaTOM wu CaCOs mocieqHHi B pesybTaTe AMCCOWMalHH MpeBpalilaetca B 
CaO.) 

PasyloxeHHe cMecbio CaCOs u NHaCl 6ni0 mpeqoxweHo ia onpesenteHna 
UeJIOUHBIX MeTaJIJIOB B CHJIHKaTaX H IWHPOKO H3BeCTHO KaK MeTOx. Cmuta (+). 
Ilo stomy Metogy Ha | uacrb cuuiuKaTa (fo Becy) pacxogzyeres | uactb NHaCl 
vw 8 yacteH CaCOs. IlepponayanbHo mpH MocTeneHHOM HU Cca6OM HarpeBe JOuKHa 
MpOHTH peakUHs: 


2NH,Cl a CaCOgs — CaCl, a zNHg, a H,O a. COs (1) 


Ilo okonYaHHH STO cba3bI NpH TeMMepaType KpacHOroO KaJIeHHA MpOMCXONT 
peakllua Mexjly CaCle u cuukatom. Jia nomHoro pa3slI0x%KeHHA HeEOOXO,uMa 
TemlepatTypa He MeHee 800°, T. e€. HeCKOJIbKO MIpeBbilalollad TeMlepaTypy MiaB- 
JeHHua CaCle (?). [pu stom rpe6ytorca cnelMasbHbIe Mepbl MpeocTopoxkHOCcTH, 
YTOObI B MpoOllecce pa3/lOX%KeHHA He NoTepATb seTyuMe xopHyzB (LiCl). Ipu 
TOUHOM COOJIOMeHHH BCeX YCJIOBHH pa3JIOx%KeHHA CHIMKAaTOB MeTO, Cmuta Jaer 
OTJIMUHbIe PesysbTaTh. Tlocuie BpillesayHBaHuA CeKa B pacTBOp MepeXOAAT XJIO- 
PHAbI WeIOUHbIX MeTaJIIOB WH HeOO/bUIMe KOMHYeCTBa CaCle u Ca(OH)s; B To xe 
BPe€MA aJIOMMHHM M KPeMHHi B pacCTBOPHMOe COCTOAHHE He lepexossAr. 

OueHb xopoumme pesyabTaTbl, KaK noKkasan M. H. Co6ones c corp. (*), Mo- 
*KeT [aTb HCNOJb3OBaHHe MpHHuNa MeToa Cmuta npH nepepaborke cnoszyMeHa 
Ha CO@HHEHHA JIMTHA; OHaKO mpHMeHeHue NHaCl B 6onbuiMx macuiTa6ax 
BCTPedaeT BOSPaxKeHHe TO IKOHOMMYeCKHM COOOpaxKeHHAM. 

Tak KaK B KOH€4HOM HTOFe PlaBHbIM pearHpYyIOWHM areHTOM B MeToye Cmuta— 
Co6oneBa sBanetcs CaCle, ecrecrBeHHO BO3HHKHOBeHHe MBICIH O 3aMeHe NHaCl 
Ha CaCle, KOTOpbI ABJIAeTCH NOOOUHDIM MPOLYKTOM MHOFUX mpoHsBoscrs. Mazes 
3ameHb! NHsCl na CaCle B TexHosoruu coequHeHHit JuTHA BHepBLIe MpoBepeHa 
@paacom u Pasnbcrouom (4), mpeqoxKUBLINMH pasviaraTb CHOLyMeH cMecbIo CaCO, 
u CaCle npx 1000—1200° Bo spamatouyuxca meuax HM YaBJIMBaTb BOSTOHAIOULMII- 
ca LiCl B s1exrpopusbrpax. Kak noxa3aqu ompitet, mpu 1100° moxHo nepeBectu 
B LiCl] 98% simrus, cozep2katerocsa B cnowyMeHe, npH paOore Ha WHXTe c Beco- 
BbIM COOTHOIeHHeM cmofyMeH : CaCOs: CaCle= 1:3:0,3. Pacxox CaCOs 
onpetesAetcH HeOOXOAMMOcTHIO cBs3aTb Al2Os u SiOs, a pacxog CaCle— Heo6- 
XOAHMOCTbIO N1OJIHOFO NepeBola JIMTHA B ero XsOpHA. ABTopp cynTatoT, uTO CaO 
AOKHa AOOaBIATLCH B WHXTY B KOMMUeCTBe, JOCTaTOUHOM [WIA OOpas0BaHus 
TpeXKaJIbIMeBOrO CHJIMKaTa HM aJIOMHHAaTa, TaK KaK IPH 9TOM OCcTAaTOK, Mouy4yato- 
WWHHca nmocse BosroHku LiCl, 6yqeT, B OCHOBHOM, MpeAcTaBJATb COOoOH tWeH- 
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I I€MCHTHDIM. MaTepHal. MexaHv3M peakUMii, mporeKalollux B mpomecce 
3J10%KEHHA CNHOYMeHa MO STOMY MeTOZY, OCTaeTCa, OJHaKO, HeBbIACHeH- 
IM. 

Hecmotpa Ha To, uro LiCl B napoo6pasHom cocrosHuN O4eHb arpeccHBeH 
ero yJlaBJIMBaHHe TpeOyer cnellMpuyecKHX MO CTOHKOCTH MaTepHaJIOB, a OUNCT- 
BosorHanHoro LiCl sapasnetcs Tpy {HOH mpo6memoit (°), paccmoTpeHHetit Meror, 
3J1IOXKeHHA CNOAYMeHa MpelcraBsiaeT OOOH HHTepec, TAK KaK OH MO3BOUIAeT 
joly4HTh TexHuyeckuh LiCl B ofHy crafquio, H XapakTepH3yeTca BbEICOKHM 
JPOLeHTOM pa3JIO*KeHHA MHHepasla H JeWeBH3HOM MpHMeHAeMBIX MaTe- 
MaJiOB. 
J\a cBoero BpeMeHH MeTOJ Obl HHTepeceH! NOTOMY, UTO MOSBO/IA OpraHH3so- 
4aTb BPe€MeHHOe MPOWSBONCTBO JINTHEBHIX COJIeH H3 CNOAyMeHa Ha KaKOM-Hu- 
{yb 3 HaXOXAWMXcA BOJIH8H MecTOpOxKJeHUi CNOLYMeHa ILeMeCHTHBIX 3aBOOB, 
TeM YTOOBI MCCJIe MOJyYeHHA cOueH JIMNTHA, B KOMNMYeCTBE, JOCTATOUHOM WIA 
JOBJIETBOPCHHA TOMOBOK NOTPeOHOcTH WIM OOJlee, CHOBA MePeKJIOUHTb 3aBOl 
a MIpOvsBOACTBO LeMeHTa. Bo BpeMa BTOPOlt MHPOBOK BOKHbI 3TOT cNOCcO6 MmpH- 
Oped NpPOMbIMIIeHHOe 3HaveHHe H Onli HCNOJIb30BaH AIA IpOH3BOACTBa B KpyMHbIXx 
KaclliTaOax covieH JJHTHA HB cnosyMena (°). B Hacrosllee BPeMA MeTO, BOSTOHKH 


LiCl cHopa olleHuBaetcs (°) Kak NOOOUHDIM MPH yCOBHU OCyIecTBIeHHA MpoHs- 
(OJCTBa WeMeHTa B OO/IbIHX MacwiTabax. IIpopogatca paborb no JaibHelWwemy 
(COBepIeHCTBOBaHHIO MeTOjla (7°), MpeHMylecTBeEHHO B 4aCTH OUNCTKH TeXHH- 
ceckoro LiCl, mpHuem Bo3srouKy LiCl pekomeHayetca npoBosuTb u3 f-cnolyme- 
ka (®°), Xora MeTO] IPHMeHMM H Jia a-cnoxymena (‘). 

| Bce onpitbl JaHHOrO wNccCielOBaHHA BbIMOJHeEHbI Ha YHCTOM a-cmosy- 


mene (Li, Na,) Al [SieOc6], oro6paHHom nox 6MHOKYAApOM H HMeBLUeM cuJle- 
monun coctass LizO 6,16; NasO 0,20; KeO 0,127, CGaO 0512; 
BiO2 66,34; ALO, 27,58; FeO, 1 MgO caem (= 100,53). 
‘IpeqBapHhteibHadA NMpoBepKa pa3svioxwKeHHA a-cnosyMeHa cMecbio CaCO, u CaCle 
ioe. yTO mpH Temnepatype | 100—1200° u BecoBoM cooTHOLIeHHv KOMNOHeH- 
OB IWAXTHI cnosyMen : CaCOs : CaCle= 1:3: (0,5—1) murat 43 cnofxyMexa noa- 
rocTBIO BO3roHAeTcA B Bue LiCl. 

| Jina BbInCHeHHA MeXaHH3Ma B3aHMOJelicTBUA a-cmoxyMeHa c CaCO, u CaCle 
bbIuIO HEOOXOAMMO paciuMpoBaTb asoBpiii cocraB HepacTBOpuMoro ocTaTKa 
tneka. C 9Tof tembi0 Opi BLIOPaH MeTOA peHTreHoda30Boro aHau3a. Crek roto- 
BMJICA HarpeBaHvem mpu 1200° 5ra-cnogymenac 15 rCaCOs u 5 rCaCle B Teue- 
4qMe 3 uac.; 3a STOT NepHO BPeMeHH WAXTa JBaXKIbI H3BJIeKa/lacb H3 KOPYHIH- 
BOBLIX THIieli H MepeMelluBalacb. JIA nOMyYeHHA HepacTBOpHMOrO OCTaTKa 
MMeK TULATe@JIbHO H3MesIbYasicA H OOpaOaTHIBaJICA QHCTHJIJIMPOBaHHOH BOON Jo 
NOJHOFO OTCYTCTBHA B MPOMbIBHbIX BOJax HOHOB Cl, a 3aTeM OcTaTOK BpI- 
tYLIMBAJICA mpH 150°. Pentrenodas0Bpii aHaJiv3 BbINOIHeH MO MOpOuIKOBOMy 
MeTOILY . 
_ CbemkKa mpopogusacb B KaMepe c d~57,3 MM Ha HeEOTPHJIbTPOBaHHOM e- 
Me3HOM H3uly4eHHH pu 35 KB u 10 Ma. OueHKa HHTeHCHBHOCTeH MpOH3BOLHaCch 
3H3YaJIbHO No 10-6aslIbHOK WkKawJie. JLaHHble MO MeXKIVJIOCKCCTHBIM paccCTOAHHAM 
IpWBesenbt B Tabs. 1. MaextupukalluaA peHTreHOrpaMMbl MpOBOMHIacb MO HaH- 
Soulee HHTCHCHBHBIM JIMHHAM M1pelMOsaraeMoro BelllecTBa, NPHYeM Mpeses Aony- 
STHMBIX 3HAYeCHHH, OMpeesAeMbIX BO3MOKHbIMH OWMOKAMH OMpITa, Obl NpHHAT 
aBHbiM +1 % or u3Mepsemoli BeaMuHHE! (2°). M3 36 AHHH HEOOBACHEHHBIMH OCTa- 
a JIMUb OJHa wupokasn HAHA Ne 31 wu aunnH No 35 u 36 .¢ dain= 1,013 n 0,985, 
OIeHeHHbIe Oasiamu 2 u I. ‘ 
Kak noKa3auI peHTreHCcda30Bblli aHaJIM3, HepaCTBOPHMbIH OCTaTOK ciieka CIo- 
tyMeHa c CaCOs u CaCle saBsiaetca emecblo''¥-2CaO - SiOz, 5CaO-3Al2Os vu rpoc- 
cynapa (3CaO-Al2Os-3SiO2). B ocrarKe Het cBoOozHoli CaO, uo corsacyercs 
C cooO6paxKeHHAMM aBTOpoB MeToya BosroHKH LiCl (*), oMHaKO, B HeM HeT H Tpex- 
KaJIbILHeBOTO CHJINKaTa. 

OuepuHO AO B3aMMOJelicTBHA KOMMOHeEHTOB IWHXTbI MpOTeKawT peakUHn 

muccoiMaiun CaCOs, a TakxKe a —> 8 mpeBpalyenve cnoflyMena (1*), mocAe 4ero 
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HacTynaeT B3aMMojelicrBue B-cnogymena, (Li, Na)[AISizO6], c CaO u CaCl 
lO ypaBHeHHW: | 
3 (Li, Na)z O-AlgOs-4SiO, + 26CaO + 3CaClz = | 

= 6 (Li, Na) Cl 4 12 [7-2CaO-SiOg] + 5CaO+3A1,0s. (2 


Hapay c sToH peakttveli, O¥eBHIHO, HMeeT MeCTO B3AHMOJEHCTBHe MerK Ay CIO: 
JLYMeHOM H cMecbio CaO u CaCla no ypaBHeHHw: 


(Li, Na)z O-Al,03-4Si0"+ 4CaO +- CaCl, = 
= 2(Li, Na) Cl + 3CaO-A1,03-3Si0, + y-2CaO-SiOg. (3 
Taonruna a 


Pacuimposka (ba3s0Boro cocTaBa HepaCcTBOpHMOro OCTaTKa cieKa 
cmonymMeHa c CaCOg u CaCl, 


. OctatTok y-2CaO-SiO; (11) 5CaO-3AI,0, (11) 38CaO- AJ,0,-3SiO, (#4) 
NoNo ee 
AWHHE I dane; in I din» A vi dain A I dg jn KX 
4 D oii 7 499 
2 6 4.34 3 4,34 
3 4 3,19 3 3,81 
4 10 2,98 8 3,00 8 2,978 
By) 9 phe 9 Piel 
6 8 2.68 10 2,68 10 2,662 
7 3 2,54 4 2,949 
8 5D 2,49 4) 2,44 
9 4 2,42 6 25419 
10 4 2k 6 2, 2a 
14 6 Pg, 3 2,18 5 Deg 
42 4 eps) 6 2,163 
13 2 2,03 3 2,04 
14 3 198 By) 1,94 
15 8 AOA 10 1,901 8 1,915 
16 3 1,88 4 1,877 
17 7 1,80 6 1,794 
18 4 uw fs) 4 1,747 a) 1,742 
19 5) Ne Tes) 7 4,707 
20 3 1,685 4 1,683 
21 4 1,660 4 1,66 
22 4 1,636 6 1627. . 1,639 
2a 8 1,592 3D dL oss) 10 1,581 
24 3 1,520 4 1,520 
20 2 1,500 4 1,496 
26 4 1,473 "7 1,479 
27 4 1,326 8 1°324 
28 4 1,308 2 AO 
29 6 1,258 5) 1,263 
30 4 Nels ° {9G 
31 Hamlet 39 
32 4 1,116 10 47 10 
33 5 | 4,094 9 1082 
34 3 1/036 7 1,049 
35 2 1,013 
36 { 0,985 


CyMMapHasa peakiMa Mpolecca BosroHKH LiCl u3 cnOyMeHa HMeeT CJ1eyIOulHh 
BHI: 
4 (Li, Na)sO-AlgO3- 4SiO, -+ 30CaO + 4CaCly = 
= 8 (Li, Na) Cl + 13 [y-2CaO-SiO,] + 5CaO-3A1,03 + 3CaO- AlyOg-3SiOp. (4 


Oxa Xopoulo oObacHsAeT pacxoy CaCOs Ha pa3lox%KeHHe CnOAyMeHa TIpM BOSrOH 
ke LiCl, ecm yyectb, 4TO B 3TOM Mpolecce HMeeT MeCTO NOHaA AuccolMalHs 
KapOoHaTa KaJIbILHA. 
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Takum o6pa30M, B pe3yJIbTaTe BbITOJHeEHHOrO HCCIeOBaHvA yCTaHOBJIeHO, 
O passlOx%KeHHe C NOAyMeHa CMeCbIO KapOoHaTa HW XJIOpHa KaJIbIlHA C esbIO 
BPOHKH TEXHHYECKOFO XJIOPHa JMTHA MpoTeKaeT Cc OOPa30BaHveM B KayecTBe 
JIOHeEPaCTBOPHMBIX (has vy = 2CaO SiOz, 5CaO -3AleO3 u 3CaO -Al2Os -3SiO2. 


MockoscKuH HHCTHTYT TOHKOM XHMHUYeCKOH TeXHOJOrHH Tloctynuao 
um. M. B. Jlomonocoga 11 XI 1959 
bo HWHMTHPOBAHHAS JIATEPATYPA 
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Jlokazanm Aranzemuu nayvx CCCP 
1960. Tom 131, Ne 2 


TEOJIOPHA 


P. A. AJIHEB 


K MAJIEOHTOJIOTHUECKOH XAPAKTEPHCTHKE BEPXHETO MEJIA 
fOr0-BOCTOUHOFO KABKA3A | 


(I]pedcmaeaeno axademuxom H. C. Wamecxum 16 XI 1959) 


BepXHeMeJIOBble OTJIOXKeHHA Ha iOro-BOCTOUHOM KaBkase HMeIOT UWIMpOKOE 
pacmpoctpaHenue. DuleBbli XapakTep STHX OTOMKeHHU, COMep*RKallMx pel 
KHe OCTaTKH OKAMEHEJIOCTeH, CHJIbHO TOPMO3HJ paspaOoTKy JeTaJIbHOM CTpaTu- 
rpaduyeckoli Wkavbl. IIpH STOM BbIJeAIHCb OTICJIbHbIe XAPaKTepHble CBUTHI, 
CJIOM HM CTpaTurpaduyecKve TOPH3OHTHI, KOTOPbIM aBaJIMCb MeCTHbIe Ha3sBaHHUs 
WM BO3pacTHble onpeleseHus. 

Uccneqosanua mocennux 30 mer (M. ®. Mupuuux, 3. A. Muutyuuua, 
H. B. Baccoesuy, B. E. XanHu Ap.) NO3BOJMIM HAKONMTb 3HaUHTeJIbHbIM § (pak- 
THYeCKHH MaTepHadl H B HEKOTOPOHM CTeMeHH yCOBepIeHCTBOBaTb CTpaTurpadu: 
yeCKyIO CX€MY BeEPXHEMEJIOBbIX OTJIORKEHHH STON OOMAcTH. 

CnellualbHO WaJleOHTOJOrO-cTpaTurpaduyeckue UCCJIeOBaHHA, MpoBeseH- 
HbIe 37/eCb aBTOpoM (?, ”), BbInBHJIM HasIMuve B Pa3sJIMUHbIX pa3spe3aX BepXHerc 
MeJia PyYKOBOAAMMX (OpM HcKOMaemoH (ayHbl, NOSBOJIMBIUMX BepBble dayHu- 
CTHYECKH JOKA3aTb WIM Ke MOATBEPLUTb BOSPAaCT OTIEJIbHBIX APYCOB HU MOL: 
aApycoB BepXuHero Mewia. HuxKe MpHBOANTCA ONMCaHHe CTpaTurpaduyeckoH Nocse- 
WOBaTeJIbHOCTH APYCOB BePXHEFO Mea C NOJIHOH, H3BECTHOM B HaCTOAIee BpeMs 
MaJIeOHTOJIOrH4eCKOH HX XapaKTepHCTHKOH. 

CeHomaHcKhe OTJI02%KeHHA Yoro-BocTouHorO KasBKkasa (KemulligarcKas cButa). 
BbIPaXKeHHble TIMHAMH C IpOCJIOAMH WecuaHHKOB MH U3BeCTHAKOB, coepxKal 
XapakTepHyio @ayHy Oesemuutos — Neohibolites ultimus Orb., N. subtili: 
Krimh., HaliqjeHupix B pa3Hoe Bpema 3. A. Muutynunoi (°) u H. B. Baccoesu: 
yem (*). Hamu uccneqoBaHud NO3BOUIMJIM B STHX CJIOAX, PA3SBHTbIX B BEPXOBbAD 
p. Ilupcarat, 61u3 cen. Sapat-Xeli6epu, o6HapyxuTb Inoceramus pictus Sow.. 
XapaKTepHblH JJIA CeHOMAHCKHX OTIOKeHHH. 

TypoHckve OTIOKeHHA VTOM OOMACTH WeATCA Ha ABe yactu. HwxKHAA dacTE 
uX (SapaTcKui TopMs0HT) BbIpaxkeHa TyIMHaMM, aprusMTaMH, Mepresamu 
H3BeCTHAKAMH. BospacT STUX OTJOXReHHH BMeEPBbIe JOKAa3SbIBaeTCA HAMH Ha OCHO: 
BaHHH HaMJeHHOrO B HW2KHeH YaCTH BepXHEMEJIOBLIX OTMOKeHMH r. J[uOpaz 
Inoceramus labiatus Schloht.— pyxopogsweii dopmbl Hu2KHerO TypoHa. 

BepXneTypOH-KOHbAKCKHe OTIOKeHUA (cBuTa Kemun) mpelcTaBJeHbl B HK 
Hell 4aCTH U3BeCTHAKAMH, NepeXOAALMMM K CBOeH MOMOWIBe B MHKPOKOHTsIOMe 
paTbl H MepresM. Betpeyaiotca peakuve mpocsiou run. B stTux oTmox*KeHuaD 
3. A. Mumynuna (°) Berperuma pyKoBogaulyio d@opmy Bepxuero TypoHa — 
Inoceramus lamarcki Park. 

BepXHaa YacTb STON CBUTbI, OTHOCHMaA K KOHbAKY, OTIMUaeTCA OT HuxKHe! 
TeM, UTO H3BECTHAKH M MePpreJIM 3feCb BbITECHAIOTCA 3eJICEHBIMH MH KpPaCHBIMI 
ravuamu. B stax coax M. ®. Mupuuukom (*) 6p Bcrpeyen Inoceramus subqua 
dratus Schliiter, umpoxo pacnpoctpanennpli B smiepe Tepmanuu, T. e. onu 
HaKOBO BCTpevalollMlicA KaK B BePXH€M KOHbsAKe, TaK H B HVW3KHeEM CaHTOHe 
a Takxe Ostreacf. incurva Nills., scrpeyatoulasica B KOHbaKe. Haiizenupii Ham 
B BepXOBbax p. IIupcarat, 613 cen. Sapat-Xeii6epu, Inoceramus involutu: 
SoW., ABJIAIOUIMicA PyKOBOAAel copmol KOHbAKcCKOrO sApyca, MOJIHOCTbK 
AOKa3blBaeT HM MOATBeEPKLaeT BO3PacT STO 4YaCTH CBUTHI. 
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CaHTOHCKHe OTJOAKeHHA (iOHyCarcKanA CBHTa) BbIPAKeHbI 3e/IeHOBAaTHIMH, 
JOZOBbIMM HM KPaCHbIMH TVIMHaMH C MpOCJIOAMH Mepresel, H3BECTHAKOB H Mecua- 
jiukos. 3. A, Mumynuuoii (°) B naxkHel nooBHHe 2TUX OTIOXKennil Obi Halizen 
Imoceramus cf. inconstans Woods, umeiommit wupoKoce BepTuKasbHoe pacpo- 
/TpaHeHHe OT BepXHeroO TypOHa QO KaMMaHa BKJOUNTebHO. Haim ucceqoBa- 
Be NOSBOJINJIH B STHX OTMOKeHHAX Har. J[u6pap ualiru Inoceramus balticus 
Bohm, Bcrpeyaioulwlicd OT CaHTOHa JO MaaCTPUXTA BKJIOUNTEIbHO. 
| Orvioxkenua KammaHa u maactpuxta (Ar6ypyHcKkas cBuTa), BbIpaxKeHHbIe 
i| eae MepreJIAMH WH MeCuaHHCTbIMH H3BECTHAKAMH, COJepKaT B HMKHeH YacTU 

noceramus balticus Béhm, Belemnitella mucronata Schloth., Actinocamax 
aff. quadratus Blainv., naliqgenupie 3. A. Mumtynunoli (°) u gaTupyroulne Kam- 
(JaHCKMM BOSpacT BMelaowlNx HX Mopox. Hautw uccmeqoBaHHA MO3BOJIMJIN BBI- 
BUTb B STUX OTJIOMCHHAX, PaSBUTbIX B Oacceline p. BesbBemnual, HECKOJbKO 
opm: Inoceramus lingua Goldf., Endocostea inflexa Beyenb., E. tenginica 
. Aliev. Cpeyu uux Inoceramus lingua Goldf. pacnpocrpanen pexe B caHToHe 
yaule B KamnaHe, Endocostea inflexa Beyenb. xapaxTepna via cenona, 
i E. tenginica R. Aliev apnsaerca Hopbim Bugom. B paiione r. Waxpar nuxKuaa 
aCTb OTIO*KeHHM cofepxuUT Ooratyro PayHy, coOpanuyio B. E. Xauupim (°) u 


| 


(lomoIHeHHY10 Hamu (1). B cocTaze aTol tbayHbl UMeeTCA PAR PyKOBOAAUIMX CbopM 
> 


(id KamnaHa: Belemnitella mucronata Schloth., Inoceramus convexus Hall 
t Meek, In. balticus B6hm var. dulmensis Renng. u gp. 

| Bepxusaa vacTb JaHHbIX OTO2KeHHH CPayHHCTHYeCKH OXapakTepH30BaHa Bllep- 

ble HAMM M0 HaxoyKe Inoceramus tegulatus Hag., pacmpocrpaneHHoro B Ma- 

ACTPMXTCKUHX OTJIOKeHHAX CeB. KaBKka3a. 

OrsowkeHud ZatcKoro apyca (Mupxugarckaa cBuTa) Hatoro-BocTOUHOM Kas- 

Kase MakpodayHHCTHYeCKH OCTaIOTCA MOKa He OXapaKTePpH30BaHHBbIMH. 

Kak BuHO, NepewncuieHHad (ayHa NO3BOIAeT Ha JaHHOM STalle WOcTaTOUHO 
BEPeHHO JaTHPOBaTb BO3pacT MOUTH BCeX APyCOB BepXHero MeJia 1OrO-BOCTOY- 

ie Kapka3a. JambHeliliiee NadeoHTosioro-cTpaTurpaduyeckoe H3yyeHve 9THX 

TJIOMKEHUH MOSBOJIAT HE TOJbKO NOMOJHUTb CNHCOK OKaMeHeJIOCTeH, HO Hi BBIAC- 

laa PAZ CMOpHbIX BOMpOocoB B HX cTpaTurpadun. 


VinctutyT reomoruu um. HW. M. Dy6xuna Tloctynuato 
Axayemuu HaykK Asep6CCP 9 XI 1959 


LMTHPOBAHHAS JIMTEPATYPA 


1p. A. Aaues, Man. AH Asep6CCP, Ne6 (1957); *P. A. Anues, Tp. uct. 
reo. AH Asep6CCP, 19 (1958). *H. B. Baccoesuy, Tp. Jlenunrp. o6m. ecrectsoucn., 
68, 8. 2(1951). 4M. ®. Mupuuuk, Aseop. uedr. xo3., Ne 2—3 (1931). ° 3. A. Mum y- 
HuHa, Tp. HIPH, cep. A, B. 127 (1939). © B. E. X aun, Tp. eon. uacr. AH Asep6CCP, 
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Jloxrnaygp Akagemun nayr CCCP 
1960. Tom 131, Ni 2 


TFEOJIOPHA 


A. C. 3AMOPO)KILEBA 


O TIPOHMCXO)KJEHWUW CTYNEHYATON MOBEPXHOCTH 
OBJIOMOUHbIX 3EPEH FPAHATA MEJIOBbIX OTJIO)KEHUH 
CEBEPA AKYTHH 


(IT pedcmaeneno axademuxom H. M. Cmpaxosoim 24 XII 1959) 


Cpegu OOJIOMOUHBIX AKILECCOPHbIX MHHePaJIOB OCaLOUHbIX TOPHbIX NOpo- 
HepeKO BCTpeyaioTcA 3epHa TpanatTa, y KOTOPbIX YaCTb HIM MOUTH BCA MOBepx- 
HOCTb OrpaHvyeHa KOMOMHALMeH MeJIKHX MPpaBHJIbHBbIX IIaCTHHOK, BCJIe,CTBHe 
yero 3epHa MpuoOperaioT crymenyaTylo (YepenuTuatTyio) NoBepxHocTb. Hexoro- 
pple aproppi (1~*) nosBjeHHe NOMCOHOK MOBePpXHOCTH y rpaHaTa CBASbIBAIOT C Ha- 
pacTanuem, ypyrve (*~°), OTpHad BOSMOXKHOCTh pereHepalluH COJIOMKOB MIpH 
HM3KHX JaBJIeHHAX HW TemMMepaTypax, PacCMaTPHBaIoT STY (POPMY Kak PeJIMKTO- 
BYyIO, TpeTbu ('*) CuHTaIOT, UTO OHA BOSHHKJIa B pesyJIbTaTe KOPpo3un. 

Tipu uccmeqoBaHuAax MeJIOBbIX OTMIO*KeHHH JlencKoro yrseHocHoro GOaccelina, 
pacmpocTpaHeHHbIX B CaMOH CeBepHOH uacTu AKyTuH (seBoOepexbe OseHeKcKon 
MpoTokH #embTH Jlenb!), Obila BLIABJICHa IPHyPOYeHHOCTb rpaHata co cTyMeH- 
YaTOH MOBEPXHOCTbIO K OMpeeJIeHHOMY THITY OTJOKeHHH. 

B 9ToM palone MeJIOBbIe OCaAKH MpecTaBJeHbI Oe3yrOJIbHbIMH, MpeuMyllectT- 
BeHHO TeC¥aHHKOBbIMM CBHTAMH (CJIyKallMMH HHKHeEH UaCTbIO WHKJIOB), Mepe- 
CJIAMBaIOUIMMUCA C YTJIeHOCHBIMH (OOpasyIOWIMMH BepXHIOIO YaCTb ILMKJIOB), 
CJIOMKEHHBIMH MHOFOKPaTHO YepeAYIOULMMUCA NaywkKamMu Topoy (B OCHOBaHHU KO- 
TOPbIX 3aJleraioT TeCYaHHKH), BbIllle MepeXOAAMIMMH B asleBPOJIUTI, KOTOpBIe 
BCHUAIOTCA aPIvJWINTaMH c TwiacTamu yruis. B oOmlem pa3pe3e MeJIOBbIX OTJIO- 
*KeHuH mMouHocTh1o 3000—4000 m BcTpeyairca Kak MaslomoulHbie (70—150 m) 
ILHKJIbI, CJIOXKEHHbIC O€3YFOJIbHbIMH UH YrICHOCHbIMH TOPH3OHTaMH HW CBUTAaMH, TaK 
M O¥eHb MouHbIe (600 Mu Oovlee), OTICJIbHbIE YACTH IMKJIOB KOTOPHIX BbIJeJIeHBI 
B CBUTbI C Pa3HbIMH HaMMeCHOBaHHSAMH. Kak OblIO BbIACHeHO (*), OOpasoBaHHe 
MeCYaHHKOB HYQKHUX YaCcTelH WHKJIOB NPpOWCXOAMIO B HeliTpasbHOw usm cabo 
IleJIOUHOH cpefe, a OCaXKH BePpXHeH YaCTH WHKMa B Nepuox cequMeunTorene3a U 
WMarevesa HaXOMMJIMCb B KHCJIOH OOcTaHOBKe, OoraToH OpraHHyecKUM BelllecT- 
BOM, UTO IIpHBeJIO K pasHOMy ayTHreHHOMY MUHepaloOOpas0BaHHiO B PasHbix 
yacTax OTO*KeHHH. B necuanukaxX HWKHeH YaCTH WHKJOB cpeqM ayTUreHHBIXx 
MHHepaJIOB JOMHHUPYIOT XJIOPHT, JIOMOHTUT, THApocmosa, KabuuT. B necua- 
HHKaX BepXHeH YaCTH UWMKJIOB B WeMeHTe MpeoOaqaloT KaOMHUT, cuyepuT, 
MeHbIe KaJIbUMTa, U3peMKa IPHCYTCTBYIOT THAPOOKUCJIbI *Kesesa. 

Bpwio ycTaHoBJIeHO, YTO IPH OMHOH u TOM 2%e OOIacTM NMTAaHUsA B Oesyroub: 
HbIX HW YIJI@HOCHBIX UaCTAX Paspesa COCTAB TepPHFeHHbIX MHHEPaJIOB TaKkiKe U3Me- 
HAeTCH. B Oe3yrOuIbHbIX OTIOMKCHUAX NOCTOAHHO IpucyTcTByer (m0 70 aHaun- 
3am) cieH M MHOro smMgoTa (35—50%), B yraeHocHEIx (no 55 anamu3am) 
OHH NOYTH MOMHOCTHIO HCUe3AaIOT HIM HaOOLaloTCA B HHYTOXKHOM (qo 2%) Koumn- 
WeCTBE. 

Takxe ObIJIO BBIACHeEHO, UTO B MectaHuKax MH asleBposMTaX HMKHeH YacTH 
WHKJIOB MPMCyTCTByIOT 3epHa TpaHaTa C rla\KOl HepoBHOH MOBepXHOCTHIO. 
a B BePXHeli yruieHOcHOl YacTH MpecbMalaioT 3epHa C OTUeTIMBO pa3svIMUHMoOl. 
Nowquac OY€Hb NpaBUJIbHOH cTyMeHyaTOH (opmMol moBepxuoctTu. B octasbHow 
rpanHaTbl MU TeX WM ApPyruxX oTMOReHHH He pasmMuatoTca. B Oombuleli uactu OHH 
MIpeACTAaBJeHb! O€CIBeTHEIMH WIM OeHO-PO3OBbIMH Pa3HOCTAMH, HO BCTPeuaroT- 
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i 3epHa rycTooKpallennble H euHHYHO Oypple. Kak B Tex, Tak H B APyrux OTVJIO- 
‘CHHAX 3EPHa panaTa HepeAKO UMeIOT MEJIKHe BKJIOYeHHA KBaplla, allaTura, 
lyTHJIa, PyAHbIX MHHepasoB. CBeTonpeiomMueHve y OMHUX 3epeH rpaHata 6M3- 
o 1,767, y Apyrux HeCKOJIbKO BbIle, y TpeTbux OHO JocTuraeT 1,780, HO mpeo6- 
ajaetT (60%) rpynma 3epen, y KOTOpEIXx CBeETONPeJOMJIeHHe HaXOJUTCA B rpaHu- 
jax 1,780—1,825. HackombkKo MoxKHO CyAMTb NO NoKa3aTeO MpesomueHns, 
PaHaTb! MpeCTaBJIeHbl aJIbMaHIMHOM Hi aJIbMaHAMHOM C IMpOMoOBOl MOIeKY JON. 
TyNleHwaTaA NOBepXHOCTb BCTpevaeTca y SepeH C CaMBIM Pa3JIMUHBIM CBeTOMIpe- 
jOMJICHHeM. 
| @opma moBepXHOcTH sepeH rpaHaTa H3 yTJIeHOCHEIX OTMOXKeHUH OUeHb pas- 
HooOpasHad. OcoOeHHO OTUETIMBO STO BUAHO lipH HaOMOTeHHH B HMMepCHOHHBIX 
pefax (puc. 1, e—s): mpeKpacHo o6pasoBanuble MewIKHe WacTHHKU, KOMOMHA- 
}MH KOTOPBIX lio kyOy (?) HW OKTAaSApy coslalorT Takue OpurMHasbHble (POPMBI, UTO 
HepBoe BlevaTJeHve OT HUX Nosyyaercs, Kak 06 O6pas0BaHHbIX MyTeM HapacTa- 
yA IIpu Ooubiiom (55 anam30B) KosMuecTBe HaOmoeHuH yalocb BuLeTb 
ice Te POpMbI NoBepxXHocTu, KOTOpbie onucamH VW. A. IlpecOpaxenckuli (?), 
iL. 1. Cepmrouenko (*), H.C. Baptanoga (°), 10. A. Xogax (*) u ap. Uae Bcero 
lerpeuaeres cBoeoOpa3Had CTyNeHyaTad NOBepxXHocTs (puce. |, 2, ac, 3), MpeycraB- 
seHHaA KOMOMHALMeH MIOCKUX MWacTHHOK C NpaBHsbHOM (Mo OKTas—py) WTpH- 
HOBKoi, a TakxKe MapaJJieJIbHbIe CTOJIOMKH, yBeHYaHHbIe MHpaMyaJbHbIMu 
(rpanHuennsmu (puc. 1,e), WIM NapaswiewbHad, cna6o pasiMuuMasd WITpuxoBa- 
toctb. Ho pcrpeuaroTca (opMbI yruioBaTble, HelpaBuIbHble, cC yryOeHMAMU, Ha 
|He WIM CTeHKaX KOTOPHIX BHAHA MpaBuJIbHad WITPUXOBATOCTb, a TaK?Ke MMel0- 
jive BXOZslMe yruibl (puc. 1c), orpaHHueHHbIe 3AaKOHOMePHO PacloJIOKeHHbIMU 
‘a MevIKuMu rpaHamu. Habmtoqamuch KOMOnHalMU NapasiebHO pacnowloxKeH- 
\bIX OUCHb TOHKUX NMacTHHOK, OJIM38KUX K CKeleTHbIM (popMam (puc. |, 0). 
| VUcenenopanue waudoB WecuaHvKOB H3 YIrJIeHOCHDIX OTJOKeHHH oOTYeT- 
(MBO MlOKa3bIBaeT, UTO OOJIOMOUHIC 3epHa PpanaTa KOPpONMpOBaHbl, pacceyeHbl 
a HECKOJIbKO uacteli (puc. 1, a—e). Oco6beHHO ACHO 3TO B MecuaHHKaX OYeHb 
omnol (400 m) yrsieHocHOHW YKMHCKOHM CBUTHI. B WiaMdax MecuaHuKOB, C XOPOLIO 
A3BHTBIM KOPPOSHOHHDIM KaOwIMHUTOBbIM (V, = 1,568--0,002, Np =1,563-- 
+-0,002) memMeHTOM OTYeTIHBO BHAHO pacTBOpeHHe rpaHaTa, pH KOTOPOM OT 
oubuioro (0,2 mM) 3epHa ocTatoTcaA MeaKue (0,02—0,1 mM) pesMKTbI, a ucue3- 
yplllad uacTb 3aMelllaeTCA KaOJIMHHTOM. IIpu 3TOM yacTb Kpaxd 3epeH OO.laqaeT 
TyMeHyaTOH NMOBepXHOCTHIO (HaOJIOAeHHe BeTOCh pH yBeMuYeHHAX ~300 X). 
COOeCHHO OTYCTJIHBO BbIPHCOBbIBAeTCA IpaBuwIbHaa, MOmYac cTyNeHyaTaA o- 
sePXHOCTb Y CaMbIX MeJIKUX 3ePeH, Y KOTOPHIX OHA MOXeT ObITh BUNA C IBYX- 
‘pex cTopox (pue. |, 6 u 0). PactBopenuelo He TOJIbKO C MOBepXHOCTH, HO Tak- 
Ke MSHYTPH COOMOUHCTO rpaHaTa, BEPOATHO MpHCMOcaOMMBAaACh K TPellMHKaM, 
KKOUeHHAM. Y HEKOTOPHIX 3€PpeH HET MpH3sHaKOB pacTBOpeHHA Ha TOM uacTu 
IOBEPXHOCTH 3ePHa, KOTOPaA MIOTHO Mpuseradia K OKpyKalouluM MMHepasb- 
BIM OOJIOMKaM (KBaplly, Marvoksia3sy), Kya PpacTBOpaM, OKAa3bIBalOWMM KOp- 
pomupyrollee elicreue, MocTyn ObIJI saTpymuen. Puc. 1, a—e oTueTHBO NOKa- 
IBAeT, UTO 3ePHa CO CTYMeHYATOM MOBEPXHOCTHIO PaCTBOPeHHA ABJIAIOTCA pe- 
IMKTAMH MOHOJIMTHOPO 3ePHa, 3aMe€Ll€HHOTO KaOJIMHUTOM. 
| Kak w3BecTHO, CHJIbHO KOPpOHpOBaHHble OOJIOMOUHbIe 3epHa NeCuaHHKOB 
aOsOaIoTCA B Oa3asJIbHOM KapOoHaTHOM WemeHTe. He menee KoppoyupoBanbl 
epHa B XsJIOpHTOBOM WementTe. I’panaT B STHX ycJIOBUAX TAaKKEe YaCTHYHO PacTBO- 
yaeTcA. Onako MoculeLHuH pu STOM MpuCOperaeT Help aB HJIbHY10 NOBEPXHOCT, 
ioquac C 3aMeTHBIMM yrJIyOJeHHAMH VM BBICTyNaMu Oe3 OMpefeJeHHBIX CJIeJOB 
TynenyaToH mopepxHocTH. MoxHo mpegnovioxKUTb, YTO NP SaMellleHHM CHJIH- 
‘ATHBIX OOJIOMOUHEIX 3epeH KapOOHAaTOM (KaJIbILHTOM, JOOMUTOM) B ope MeuI- 
‘AX POMOOSIPUYeCKHX 3ePeH MOXKET MOABHTbCA Ha NOBEPXHOCTH KOppoOmupo- 
AHHLIX 3epeH ogoOve yepeNuTaTOM NOBepXHOCTH, y KOTOPOH yruyOnenusA 
IBIAIOTCA Cylell KaMM (POpMbI 3epeH 3aMeCTHBLWero MMHEPaa, HO MpH STOM Tpy{HO 
[ONYCTHTb 3aKOHOMepHOe pacioslOxKeHHNe STUX yrayOueHui. ; 
Ha6stojenue xe Mo wyndaM NecuaHHKOB yIJIeHOCHbIX OTJIOMECHHH MOKAasbI- 
aeT, UTO HavOouee ONarompuATHOK cpego li AVIA pasBuTHA CTYNeHYATOH MOBepXx- 
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HOCTH Y rpaHaTOB (MeTOJOM BITPaBJeHHA) ABJIeTCA Cpefla, B KOTOPOK KpHcTaJ- 
JIM3YeTCA KAOJIMHUT M BbIMaaloT OKUCIbI 2%esesa (pH 6—4), Oorataa paspyllaio- 
LIMMcs OpraHHueckuM BelllecTBoM. Y mecuaHHKOB, COfep*KallluxX 06a STHX ayTH- 
reHHbIX OOpas0BaHHA, CTyMeHyaTad (bopMa MOBepXHOCTH rpanaTa HavOosee CO- 
BeplleHHad. Ona Tak %Ke XOpOMlO BbIpaxkena B TeX CyyaAx, Te MpHCyTCTByeT 
TOJbKO OMMH KaOJIMHUT, HO XOPOINO OKPHCTaJIM30BaHHbIM (yellyHKU BeMUH- 
Ho 0,02—0,03 mm). 

MoxHO MpesiosIoxKUTb, YTO MpPOMMTEIBalOUMe OCaOK pacTBOpHI, OoraTble 
OpraHHuecKuM BellecTBOM, HanOovlee O1arONpHATHEI [JIA YACTHYHOTO pacTBOpeHHA 
OOJIOMOUHBIX 3€PpeH PpaHarTa C BbIABJIEHHEM (BbITPpaBJICEHHeM) CTPyKTyPbI KpHcTad- 
JIMYeCKOFO BeLULeCTBa, UTO OMHOBPEMeEHHO CONIPOBORAaeTCA MOUTH MOJIHbIM YHHY- 
TOXKeHHeM JMuAOTAa U cea. 

J. C. Kopxxuuckult (8) ormedaeT, YTO HHTEHCHBHBIM MeETACOMATOS aJIIOMOCHJIH- 
KaTHBIX MOPO, CBA3AH C KHCJIbIMH PacTBOpaMH H YTO IPH STOM MIPOHCXOmMT pac- 
TBOPCHHe Me@JIKHX 3epeH H HapacTaHve KpyNubIx.'B ycnoBuAX Ke HaKOMMeHHA 
YIJICHOCHBIX OCaKOB, JeHCTBHTeJIbHO, HaOvOaeTCH PacTBOpeHHe MeJIKUX 
3epeH, HO KPyMHble Mp STOM He YBeJIMYHBAIOTCA B PasMepe, UTO MPOWCXOAUT 
BCJICCTBHe TepepacipeeseHua BellecTBa (°). 

PacTBopeHue rpaHaTa C OMHOBPeMeHHbIM 3aMeICHHeM erO KaOJIMHUTOM IIpo- 
HUCXOJUT B cpeze, OoraToH oOpraHwuecKHM BeleCTBOM WH, KaK YKa3bIBaeT 
H. M. Crpaxos (°), B cpeye, HavOouee arpeccHBHOM M0 OTHOLeHHIO K OOJIOMOU- 
HbIM CHJIMKaTHbIM 3epHaM. OTOT Mpollecc mpoTeKkaeT B NepvHoy WHareneTHYeCKUX 
cTaluH mpeoOpa30BaHHA OCaKa H, BO3MO%KHO, B HavaJIbHy!O CTayMio KaTere- 
Huyeckor (1°). 

YcuJIOBHA 3aMeUleHUA 3epeH rpaHaTa, TO BCeH BHAMMOCTH, He ABJIAIOTCA Xa- 
PaKTePHBIMH TOJIbKO JIA MeJOBbIX OTJORKeHuH JleHcKoro Oaccetina. H. B. Jlor- 
BHHeHKO () oTMedaeT WIMpokoe pacipocTpanHeHve rpaHaTa co cTymeHuaTOH 
MOBEpXHOCTbIO B KaM€HHOYTOJIbHBIX OTNORKeHHAX J[HemposcKo-JloHewKON BMa- 
aunt uv JlonOacca. H. C. Bapranosa (°) omucana moqo6ubIe (POpMbI rpaHaTa U3 
yIJI€HOCHBIX OTOKeHHH Hamiopa JIbBOBCKOM MyJIbAbI, XOTA CaM aBTOP CKJIOHeH 
CUHTaTh HHOH MpHYHHY MpOvCXo*KAeHHA cCBOecOpasHOH MOBepXHOCTH TpaHarTa. 

O6unapyxenuple IO. A. Xogak (*) rpanatbl co cTyneHuaTOH MOBepXHOCTbIO 
B OCHOBaHHH JOJIOMHTOB KeMOpHitckoro Bospacta (Amzanckuli pation B SxyrTun), 
3aJleraloluluX Ha apXee, BOSMOKHO, ABJIAIOTCA OCTATKAMH MePeOTJIOXKEHHON KOPbI 
BbIBETPHBaHHA OKeMOpuiicKoro BO3PacTa, O YEM MOKET CBUJCTEJIbCTBOBATb H 
IIPHCyTCTBHe KaOJIMHUTa B JOJIOMUTAX. 

VizoxeHHble (akTbl 3acTaBJIAIOT MpenodaraTb, uTO GOosee MpucTambHoe 
BHHMaHHe K YCJIOBHAM OOpas0BaHHA NOpoR, comepxalllux MpanaT co crymenya- 
TOH (opMo ToBepXHOCTH, IIpHBeLyT BO MHOFHX paliOoHax K 3aKJIOUeHHIO 06 
ocaKooOpa30BaHHu Bcpese c HeBLICOKUM PH. K Takum OTHOCATCA OTIOKeHUA 
eo raMMbl PallvaJIbHbIX YCOBHK, BCJIELCTBHe KOTOPIX OOpasyioTCA yruie- 
HOCHbI€ OTJOKeHHA, B TOM YNCIIE O3ePHble, a Take OTJOMKeHUA KaOJU- 
HHTOBOH KOPbI BLIBETPHBaHHA VW Jp. 

TlonvxKeHHOe KOJIMYeCTBO MUHeEpaJIOB TpPyMMbl MOeBbIX WMaTOB, HCue3HO- 
BeHHe SmMoTa HM Ciena, MOABMeHHe PpaHaTOB CO CTYNeHUAaTOM MOBepXHOCTbIO 
cBoeoOpasHblli HaOOp ayTHTeHHbIX MHHEpaJOB ABJIAIOTCA (allvasIbHbIMH Mpu- 
3HaKaMH YIJICHOCHBIX OTJIOMKeHHM BePXHeH WACTH IMKJIOB MeJIOBLIX OTJIOXKeHUI 
cepepa SlkyTHM, NO KOTOPBIM OHH OTMTAIOTCA OT Oe3YFOJIbHbIX OTMOKeHHH HWK- 
HUX YacTeH WHKJIOB. 

OnucaHHblit culyyali cB13H Oco6oH cbopMbI rpanata co cpenoli, B KOTOpoli ona 
BOSHUKJIa, MOKa3blIBaeT, UTO HCCJIeEOBaHHA TepPHIeHHLIX MHHEpaJOB (BCBASH 
C ayTHPeHHbIM, a TakxKe C ApyrumMu *akTamMu HaOMOLeHHA OCaOUHBIX Topo) 
MOPyT NPHBECTH K MOJIYYeHHIO HOBBIX JONOJIHUTCIbHBIX M OU€Hb BaXKHbIX KPUTe- 
PHeB IPH KOppeAUHN Paspe30B, NPM BbIACHeHHM yCJIOBUM OOpa3s0BaHUA OTJIO- 
*KCHHH, UCHOJIb3SyeMBIX HM pH Masleorpaduyeckux nMocTpoeHuax. 

MoxxHO  Tpe{N0/IOX*KUTb, YTO CyYaH COXPaHHOCTH eMVHMUHDIX sepeH rpa- 
HaTa CO CBOeOOpasHOl NOBepXHOCTbIO HapacTaHUA, BOSHUKUWeli B pesyIbTaTe Me- 
TaMOp(u3Ma B OO/IaCTH MMTAaHHA, MOrYT HMETb MECTO B OCaOUHEIX MOposax, HO, 
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Puc. 1. 3epua rpanaTa Co CTyNeH¥aTOH MOBepXHOCTbIO. O6pasey, Ne 552, ckBaxkH- 

Ha Ne 22, rmyOuna 94 mM. Uali-TymyccKoe mecTopowKeHHe. A — 6 ~~ KOPPOAUpo- 

BaHHbIe 3epHa rpanaTa HW YaCTHYHO 3aMeCLILeCHHBIC KaOJIMHUTOM ; WM (([—rpanar, 

K— kKaomMHHT); e— 3 — 3epHa KOppowupoBaHHorO rpanata B HMMepCHOHHO 
*KUAKOCTH. 350 x, HHKOH || 


/PPOATHO, TOJIbKO IIPH YCJIOBHH OYeHb 6143KOro mlepeHoca OOJIOMKOB, H BpAL JIM 
(0 MOXKeT HMETb MaCCOBbIi XapakTep. Perenepalua 3epeH rpaHaTa B OCaJOUHbIX 
ie He MOBepraBlluxca MeTaMopdu3amy, MOKeT ObITb H BO3MO2#KHa, HO 
pKa elle He JOKa3aHa. «Se a8 


Hay4no-uccieqosaTeibckuli MHCTHTyT reonornH ApxTuKH Tlocrynuso 
r. Jlenuurpay 24 XII 1959 
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TEOJOCHA 


| 
JI. H. KYPHH 


HOBbIE JAAHHbIE O FPAHHILE TOPTOHA HW CAPMATA 
B MPEXEJIAX fOro-3ANAZHOH OKPAHHbI PYCCKON [JIATP®OPMBI } 


< 


(IT pedcmaeaneno axademuxom H. M. Cmpaxosoim 22 X 1959) 


AnaJIv3 B3aMMOOTHOMeHHH BO BPCMe€HH H MpOCTPaHCTBe BBIJeJICHHBIX H XO- - 
pollo OXapaKTepH3OBaHHBIX CO CTOPOHb! MOpogyl vu PayHbl pasMyHIx Palun 
Kak cpeu OTJOxKeHuM TopTona (°), Tak H HHxKHErO capmata (*,°) NOsBOMM yTOUS | 
HHTb panee CylleCTBOBaBIIHe IIpecTaBJIeEHHA O rpanulle TOpTOHa Hu capmata. IIpu 
M3y¥eHHM (pallu wu UX MasmeosKOOrMuyecKHX OCOOeHHOCTeHM Oba yCTaHOBJIeHa 
3aBHCHMOCTb MHrpalluu dballut wu OT CTeMeHH HHTCHCHBHOCTH pa3BHTHA KOHCe- 
JMMeHTAaMOHHBIX CKsIagoK (°). TlocenqHee OOcTOATebCTBO B OCHOBHOM HM NOMOr- 
JIO HAMETHTb MYTH K MpOBeeHHI0 PpaHHbl Me%KLY TOPTOHOM UM CapMaToM. 

Boijentenupie B. JI. Jlackapespim (’,°) OyruioBcKve MepexOMHble CJIOH OT 
TOpTOHa K CapMaTy pasHble uccmeqoBatesmu (*,°,1°,'*) orHOcHIM TO K TOPTOHY, 
TO K capmaty. JJa u cam B. J]. Jlackapes (’,°) HeOoMHOKPaTHO MeHAJ B3rIADbI Ha 
BO3PacT 9THX COeB. [aBHbIM MOTHBOM K STOMY, NO HallleMy MHEHHIO, CJTY2KHVJIO- 
HaJIMuve HeOKAaTaHHbIX, OKATaHHbIX, HepeKO OHTEIX TOJICTOCT€HHbIX TOPTOH- 
cKMxX pakospuH Chlamys elegans Andrz., Chl. gloria maris, Ostrea digitalina 
Dub., Venus cincta Eichw., Cardita rudista Lam., Arca turonica Duj., Gryphaea 
cochlear (Poli), Oxystele orientalis Cossm. cpequ OuoleHo30B, COCTOAIIUX U3. 
MUpiayl TOHKOCTeHHBIX pakoBHuH Ervilia pusilla Phil., E. trigonula Sok., Mactra 
eichwaldi Lask., Venus media Sok., Abra reflexa Eichw., Tapes vitalianus. 
Orb., Mactra basteroti Mayer var. konxensis Lask., Cylichnina lajonkai- 
reana Bast., Hydrobia elongata Eichw., Cardium ex gr. suessi Barb., *xnBmunx 
B KOHKCKO-OyrJIOBCKOM OacceltHe (HH>KHHH capmaT). B cocTaBe 6vomaccbI 300- 
lJIJaHKTOHAa OyrsoBcKoro OaccelHa KpoMe Medaru“yecKux dopamunudep (Globi- 
gerina bulloides Orb.) Hamu Bpiapaenpt Spirialis valvatina Reuss, Spirorbis 
heliciformi Eichw., mmunuxu Callianassa (cena Cnosuta, Tloqxamenb u gp.) 
u Ophiomorpha nodosa Lundgren (cea Byraos, )Kykosut, Kosioguo, Banxropo- 
ok, JloOposogn, Uikno u gp., rr. JIbBos, TepHonoub, Uepxosunt). IIpopeneu- 
Had HaMM KOMIIJIeKCHad PeBHSHA PaHee H3BeECTHBIX H BHOBb OTKPBITIX paspesos. 
B OKpecTHocTsax rr. JIbBopa, TepHonoma, Kpementia, UepHosun, Hemupora, 
Huxkosaepa u cet Cnoputa, Uemepunust, Posyon, Boryrun, Tonocxo, Jli6enb 
Besuxui, IIks0 u Ap. No3sBouMa yCTaHOBUTb MepepbIB B OCayKOHaKonNJeHuH 
MexKy BEpXHHM TOPTOHOM H OyrJIOBCKMMH CJIOAMM HH2KHETO CapMaTa. 3a Bpema 
STOrO TMepepbIBa KOHCeAMMeHTAMMOHHble CKayKu (°) omMcbIBaemoro paliona 
MposounkaIH cBoe pasBuTHe. Bosnuksia c1O%KHAA NOLZOyrsoBcKkad MOBepXHOCTS. 
BePXHETOPTOHCKHX UH Oovlee APeBHHX OTJOKeHHU, MpelcTaBAOULaA NomMreHe- 
THYeCKOe OOpasoBaHve — NpOAyKT AeHCTBHA TeKTOHMYeCKUX H Ha (boHE UX 
SK30PeHHBIX CHI. B nepHog HaCTYNJIeHHA HH2KHECAaPMAaTCKOTO MOPS pa3MbIBa- 
JIMCb Ha MOPCKOM He y4aCTKH NOBePXHOCTH NOMHTeHeTMYeCKOrO O6pa3s0BaHHA: 
B OCHOBHOM B lipefeslaX CBOJOBbIX YacTelH KOHCeJMMeCHTAILMOHHEIX NOMHATHE. 
B cBx3sv c 3THM *ayHa H3 TOPTOHCKHX M BePXHEMEJIOBLIX OTJOXKeHM serKo 
Mepeorwarasach, .axke He MOLBepradCbh 3HauHTeJIbHOMY OKaTbIBaHHW U pa3spo6b- 
JI@HHIO, B OCa\KH Hy2KHero capmata. IlepeormomweHHad TopToHcKan (bayHa 
(Ostrea digitalina Dub., Carditarudista Lm. u ap.) namu oOnapyxxena u cpenu 
OTNOKEHHM BOJIbIHCKOTO TOPH3OHTa HH2KHerO capMmata (cea BpnKroposoK, 
KoulogHo Hw oKpectuocTu r. Kpementa). Jlo Hamimx uccneqopanuli ornoKenus 
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DHKCKO-OyrJIOBCKOrO rOpH30HTa HY2KHEFO CapMaTa B YepTe r. JIbBoBa (Kopry- 
oBanx ropa, Kaenaposckasd BO3sBbIWeHHOCTb) MH ero oKpecTHocTax (Fouocko, 
aion Ckunuiopa, Ueptosa ckavia) He Obinu u3BecTHE!. Mp ormernam namHuve 
OHKCKO-OyrloBcKoro ropHsoHta H B IIpegkapnatcKom mporn6e (4). Ha 10ro-3a- 
ANHOM CKIOHe KopryMosoli ropbl, B OCHOBaHHM pa3pe3a BepXHero TOpu3s0HTa 
PpXHero TOPTOHA, 3aJleraioT PVIMHUCTHIe H3BECTHAKH (0,4 M) Cc MeJIKHMH 2KeuIBau- 
aM H3BECTKOBLIX BOZOpocsieH, Gryphaea cochlear (Poli), Chlamys neumayri 
Lilb., Isocardia cor L., Chlamys wolfi Hilb., Chl. elegans Andrz., Ostrea digi- 
lina Dub., Ditrupa cornea L., mmauxu u Ap., 3aTeM TeMHO-Cepble PJIHHbI 
),o M) C MeuikuMH cbopmamu Chlamys neumayr i Hilb., Chl. galiciana Favre, 
frvilia pusilla Phil. B xpopne rawn ceppit Kucapiit BymKanvueckuli Typ 
,05 M), MecTamv OeHTOHHTH3upOBaHHbI. Ha tyde u rummnax 3asleraeT necuaHu- 
rbd Meprewb (0,6 m). Ha pasmpitof nopepxHoctTu STHX Mepreseli 3aeraioT OTJIO- 
eHusa (yo 12 M) KONKCKO-6yrsoBcKoro ropH3s0HTa HuxKHEerO capmata. B ocHo- 
HM ero paspesa — coh (0,06 m), nepenonHeHHbIlt KapOoHAaTHBIMH %KeBaka- 
OOBOJIAKMBaHHA; B WeEHTPe XKeJIBAKOB HaXOJATCA PaspO3HECHHbIC OKaTaHHbIe 
TBOPKH MepeOTORKeHHbIX TOPTOHCKUX PopmM—Isocardia cor L., Gryphaea coch- 
sar (Poli), Chlamys elegans Andrz., Chl. neumayri Hilb., unorga maccosoe 
KOleHHe opamunndep. Bpitie ciOA %KeBaKOB 3aJeraloT TOHKOCJIOMCTHIe 
AP POCIIOMUCTHIe PIHHbI (WO 5 M) JHMaHa, pa3uIMuatollMeca To WBeTy (3eeHOBa- 
)-cepble, KPeMOBbIe, TEMHO-KOPH4HeBbIe, cepble). CroncTbie PIHHbI BBepX 10 
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i, IpecTaBJIeHHbIX TviMHaMH, Mepressamu c Serpula gregalis Eichw., Ervilia 
igonula Sok., Hydrobia elongata Eichw., uspecrKoBucTHMH mecuaHHKaMH, 
‘BAPDUEBLIMH WecKaMU, NecuaHHkaMu c (PulOopoH XopouleH coxpauHoctu u Ervilia 
usilla Phil. Cpequ mepresel u raimH BCTpeyaloTcaA KapOoHaTHble 2esBaKH oO 
,5 CM B QHameTpe) OOBOaKMBaHHA B WeHTpe C MepeoTIOMKeHHOH TOPTOHCKO 
iayHouw (Chlamys flava Dub., Chl. elegans Andrz., Isocardia cor L. u gp.), 
MH3bI CePbIX PIMHMCTEIX H3BECTHAKOB (c OombUIuM cKoNeHHem Hydrobia elon- 
ata Fichw., Hydrobia sp.,Serpula Eichw.,ErviliatrigonulaSok.,Cibicides bade- 
ensis Orb.,C. aff. lobatulus (w. et I.), Miliolina consobrinaOrb.) nu3BecTKOBbIx 
=cuanuKos. A. I. S6ep3nu B HalliMx OOpasilax rIMHUCTHIX H3BECTHAKOBH H3BeCT- 
OBbIX MecdaHHKOB onpelemua dayHy HuxKHero capmata: Cardium ex gr. suessi 
jarb., Abra reflexa Eichw., Hydrobia sp., Ervilia andrusovi Koles. Muoto 
B 9TUX Ke NOPOX AONOMHUTeIbHO ONpeneeHb! Ervilia trigonula Sok., Modiola 
nerassata Orb., Tornatina truncatula Brug., T. lajonkaireana Bast., Serpula 
tegalis Eichw., Hydrobia elongata Eichw. Saxawaupaetca paspes Hw2KHero 
hpMaTa Ha BepluHe roppl KoptyMoBOH KOCOCJIOHCTLIMH pa3HOSePpHNCTHIMH TMec- 
MMH uM MecuaHukamuH (4 M) c OOyruJIHBUIMMYCHA PpacTHTeJIbHBIMH OCTaTKaMH. 
| HAX HapsALy Cc capMaTcKol (ayHol BcTpeyeHa NepeoToweHHaA CayHa (Chla- 
ys neumayri Hilb., Chl. elegans Andrz., Gryphaea cochlear (Poli), Ostrea 
igitalina Dub.) u d@aopa (6arpaHKoBble BoOpocM) TOpToHa. B neckax uMeeT- 
a con (0,02 m) Kucmoro 6eHTOHHTH3HPOBAHHO"O BY JIKaHuyecKoro Tyda, a Tak- 
(@ BKJNOUCHHA OOJIOMKOB OKpeMHeHHOM ppeBecuHbt (Taxodioxylon taxodii). 
pequ riuuH uw Mecuanukosp KopTyMoBcKoro JHMaHa KOHKCKO-OyrJIOBCKOrO Bpe- 
ieHu BCTpeyena (biopa xopoliel coxpanHocTn (750 wrydos c dopo HaxoyatT- 
1 BO JIbBOBCKOM Hay4HO-lIpHposoBepzyeckom my3ee AH YCCP). Ora cbuopa Opita 
mpenenena II. A. Muequuimpusu (1°) u oumOouHO OTHeECeHa K KaparaHcKomy 
ppusonty. Ha toro-3anaqHoM cks10He (MpoTHB 9eBaTopa cr. Kaenapos) Kue- 
POBCKOM BOSBHILEHHOCTH, B OOMbIUOM Kapbepe, Ha OTMeTKe 330M Ha pasMbITOH 
BePXHOCTH C [PeBHHM KapcTOM (OCapMaTCKHM) IJIMHMCTHIX JIMTOTAMHMEeBbIX 
BeECTHAKOB BePXHeFO TOPTOHA, HaXOAATCA TOHKOCJIONCTHIe Tu{pOcsOANCTHIe 
eo MeCTaMH MepreJIM, KOHKCKO-6yrsioBcKoro ropH3oHTa. Paspes ero aHavio- 
yeH OTNOxKeHHAM Toph! Koptymosol. MonHocTb rJIMH CapMaTa 3aMeTHO yBe- 
i (4 m) B KapcTopnix Boponkax. Bue KapcTopbix yruiyOmenult runt (2 m) 
AHOBATCA MePreJIMCTbIMH, C XKeJIBaKaMH OOBOJAKMBAHHA, HM SaKJOUAIOT B CeOe 
AoueHo3, cocTosmuh u3 Ervilia trigonula Sok., Cardium ex gr. suessi Barb., 
bra reflexa Eichw., Hydrobia sp., Cibicides badenensis Orb. u zp. Heposuo- 


385 


CTH MOPCKOFO J[Ha, CBA3AHHble C KapCTOM, OKa3bIBaJIM BAMAHHeE HW Ha paciipeye- 
jlenue OvolleHo30s. Bplilie riuuH WM Mepresiel 3asleraioT paSHOSepHUCThIe KBaple- 
pple Mecku (0 9 M) c cOAMM uM sIMH3aMH (JO 1,5 Mm) pas M4 HOH (POpMB! IJIOTHBIX, 
MeCTaMH KBapILHTOBAYEBIX TecuanuKkos c Ervilia pusilla Phil. B mansax mecaa- 
HUKOB HaXOJATCA B OOJIbUIMX KOJMYECTBAX PasIMYHO OPHCHTHPOBAaHHble OTMeUaT- 
Ku auctbes Lelkova ungeri Kov., Platanus aceroides Goepp., Ulmus braunii 
Heer., Fagus orientalis Lipsky var fossilis Palibin nap. AnanoruynHaa dopa 
B Tako xe (palluu HuxHero capmata Hamu c JI. K. Banuukum srepsbie Oba 
oOHapy2KeHa Ha CeBepo-BocTOUHOM ckuoHe Fr. Lemuno u Br. UepHosuttax (Kapb- 
ep Kupmuunoro sapoga Ne 2). Crenku Kapbepa, BO3BbIlaroulvecd Ha 20 M Hay 
ypesom Bogbt p. IIpyt, B OCHOBaHHM CJIOXKeHbI CepbIMH COMCTHIMH M HeCJIOMCTEI- 
MH MeCUaHHCTHIMU cOMuCTEIMA rainnamu (12 m) c Ervilia pusilla Phil., Cardium 
ex gr. suessi Barb. (penko), Vertus media Sok. u octaTKamu (propy. Cpequ rime 
BCTPe€UaIOTCA MPOCJIOHKH MeJIKOSCPHHCTHIX CJIOJHCTHIX MeCKOB, a TaKKe CJIOW 
MlepeMeHHOH mMoutHOocTH (3—50 cm), CIOXKeHHbIe H3 MepeOTJIORKEHHHIX OOJIOMOUKOB 
CepbIX IIMH M 3esleHOBaTO-ceporo MecKa. B sTHX CJIOAX M rMHaX, KOHTaKTUpy- 
fOlLUX C HAMH, Hapsy Cc KOHKCKO-6yruioBcKon dayHou (Ervilia trigonula Sok., 
Hydrobia elongata Eichw., Venus media Sok., Cardium preaplicatum Hilb., 
Cardium ex gr. suessi Barb., Mactra eichwaldi Lask. u mp.) scTpeuaetcs OuTaa, 
okaTaHHas MepeorsioKeHHad pay Ha TOpToua (Arca turonica Duj., Chlamys elegans 
Andrz. Chl. neumayri Hilb., Venus cincta Eichw., Meretrix italica Eichw., 
Cardium praeechinatum Hilb., Oxystele orientalis Cossm., Ostrea digitalina 
Dub.). CpequrauH c nNepeoTioxKeHHoK dayHoH TopToHa B Hallux oOOpasiax 
A. M. Bonoumua u JI. C. Iuutpanopa onpenenusiu cdopamuunudep: Rotalia becca- 
rii (L.), R. stellifera Pischw., Bulimina elongata Orb., Globigerina bulloides 
Orb., Glandulina laevigata Orb., Nonion rotundum Pischw., N. granosum Orb., 
Elphidium macellum (F. et M.),Miliolinaconsobrina(Orb.), Spirolina austria- 
ca Orb., Quinqueloculina consobrina (Orb.), Cassidulina carinata Cushman 
(peako). Ha ramHax HaxO,ATCA MecuaHukKN C OOJOMKAaMH PJIMH UM BKJIOUeCHHAMH 
paKOBHHHOrO JeTpuTyca, NecKH C KapaBaeoOpa3HbIMH JIMH3aMH (B AHamMeTpe 
no 2,5 M) MecuaHHKoB. Smecb HapAyy C OCTaTKaMH CapMaTCKOH cbiopbl OTMeyaeT- 
ca MaccoBoe pa3BuTue Bua Ervilia pusilla Phil., a rake xapakTepuble 4A 
KOHKCKO-OyrvioBcKoro ropu30Hta Ervilia trigonula Sok., Venus media Sok., 
Cardium ex gr. suessi Barb., Hydrobia elongata Eichw., Abra reflexa Eichw. 
Cpelv OMMCbIBaeMbIX' eCUaHbIX OTIOKeHUH (8m) BcTpeyaeTca HW MepeoTMOmKenHaA 
cpayHa Toptoua (Chlamys neumayri Hilb., Chl. elegans Andrz., Oxistele orien- 
talis Cossm., Ostrea digitalina Dub.). [lepeornoxenue ToptoncKol dayHbl 
CBA3aHO WH C KOHCeAMMeHTAaMOHHBIMA CKJIayKamu. Y r. TepHonosmsa (mpeqmectbe 
Taepa) BOM3H CBOJa KOHCCAHMEHTAIMOHHOH AHTHKJIMHaJIbHOM CKaqKu 3ave- 
raioT Ha pa3MbITOH MOBepXHOCTH OPpfaHOreHHO-OGJIOMOUHEIX H3BECTHAKOB 
(asuMyT Magenus 220°| 6°) BepxHero ropH30HTa BepXHero TOpTOHa pa3HoOsep- 
HHCTbI€ KOCOCJIONCTHIe M€CKH HW NecuaHuKu (6 M) c MpocioAMN U MH3aMu OeHTOHH- 
TOBBIX P'IMH HW Mepresed c Cardium ex gr. suessi Barb., Ervilia trigonula Sok., 
Cardium lithopodolicum Dub., Hydrobia elongata Eichw., Cibicides badenen- 
sis Orb., Rotalia beccari (L.) KonKcKo-6yrmosckoro ropu3oxtTa. MomHoctb 
MeCYaHbIX OTJOKeHHM STOrO TOPH3OHTa C MepeoTo*KeHHOl cbayHow TopTona 
(Chlamys scisse Favre var., Oxystele orientalis Cossm., Gryphaea cochlear 
U Ap.) yBeJIMmyMBaeTCA B loro-3alaqHOM HallpaBsleHuu u JocTuraet 40 m. B Bepx- 
Hell UaCTH OMHCbIBAeMBIX OTJIOMKEHHH HaGsOMaeTCA YepeMOBaHHe MAaCTOBbIX 610- 
TEPMOB MOINLHOCTbIO 20 50 cM C KPyMHO3epHHCTbIMH MecKaMH HW MecuaHuKaMu C 
raJibKaMU KpeMHA H paKOBHHHbIM JeTpuTycom. B paye MecT muacToBbie O“orepMBI 
ABUJIMCh 3apOfbIaMH [JIA BOCXOAAWHX OMOrepMOB (H3BECTHAKH COCTOAT U3 
IpHKHU3HEHHO OPHEHTHPOBaHHEIX Serpula gregalis Eichw. (rmapubim o6pa3om), 
MUlaHOK (pezKo), Cardium lithopodolium Dub., Modiola  sarmatica Gat.) 
KapaBaeOOpasHolt HelpaBuJIbHO (opMbI, B BbICOTy 0 2,5 M, WMpHHOL ZO 
1,5 m. Pasposnenupie OvorepMbI K Ha¥aJly BOJIbIHCKOTO BPeMeHM CuMsCh 
o6pa30BaJIH CJIOXKHbI OMOrepMHbIM MaCCHB BEICOTOW 10 20 Mm. 3apoxeHve BOCXO- 
AAtMx OMOrepMOB Ha (pone MaCTOBbIX MOKHO BUeT Bc. IanKoBUBI (mex Ly 
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(ouoqHo Hu Wuaamn). Bocxozsume Guorepmpt Bc. punese (pation [eneroskn) 
MM YCTaHOBJIeHbI CpeqH MecuaHblx oTMoOxeHH c Mactra fabreana Orb. cpez- 
ero capmata. B c. Cuosuta (paliona 3omoyesa), B Kapbepe Ha BeplInHE ropHl, 
[IOKEHUA KOHKCKO-OyrJIOBCKOrO FOPH3OHTA peCTAaBJeHbI WJIOTHBIMH TOHKO- 
OCOCJIONCTLIMH, Me€CTaMH MACCHBHBbIMH, MecuaHHkamu (10 m) c ormeyaTKamu Kop- 
eBUIL, CTeOJIeli u sucTbeB Phragmites oeningensis A. Br. , a Takxe mepeoTs0- 
‘CHHBIMH XKCJIBAYKAMM M3BECTKOBbIX BOLOpOCcueli u c(opmMamu TOpToHa — Cardi- 
4a rudista Lam., Venus cincta Eichw., Oxystele orientalis Cossm., Isocardia 
or L., Gryphaea cochlear (Poli). Hepeako serpeuarorca mecuaHuKH JIMH30BH- 
Hon (bopMbI CpeqH TOHKOCJIONCTHIX MecKoB c Ervilia podolica Eichw. Cpenu nec- 
OB HMeIOTCA CIOHKH MenoBEIxX Tydos. TlecuanwKku wu MecKH NepeKpbIBaloTCAa 
JOHKOCJIOHCTBIMH 3eJIEHOBATO-CepbIMH OSePHbIMH TyHHamu (1 mM). 

B paiione Kpemeney— Konozuo — Jlo6posog — Byrsop cpeyu necua- 
BIX OTJIOXKEHHH KOHKCKO-OyrJIOBCKOrO TOpH30HTa BCTpeyeHa MepeoTsoKenHaAd 
payHa TopToua: Cardita rudista Lam., Chlamys elegans Andrz., Arca turonica 
uj., Venus cincta Eichw., Ostrea digitalina Dub. u gp. cpequ mupnay 
‘Ervilia podolica Eichw., Abra reflexa Eichw., Ervilia pusilla Phil., Rotalia 
eeccari (L.), Cibicides badenensis Orb. (peyxKo) u zp. B necKax uacTbI 3amoHe- 
IMA HOP POIOWMX BHICIWIMX JeCATHHOrMX paKkooOpa3sHbIx Ophiomorpha nodosa 
Lundgren. Oxnv oGHapy2KeHbI HM Cpe MecuaHbIxX OTJIOXKeHUM BOJIbIHCKOrO TOpH- 
joHTa. B KBapleBbIX KOCOCJIOMCTHIX NeCKaX HUMKHETO CapMaTa B psAye MecT He- 
/eIKO BCTpeyaloTCA TOHKHE MpOcCJOHKH MU JUH3bI XOPOIIO OTMYYeHHBIX Fruppo- 
| MMOQMCTHIX TIMH MPpOTOUHLIX O3ep H PeK, a TaK?Ke aJJIOXTOHHbIe Gypble yrs 
MOPCKHX 3aJIHBOB, PeUHbIX 3aBofeli, SOomoT uM wHMaHOB. KommueKc MbIJIbILBI, 
Hop, dsopbi (OTHE GaTKU JHCTbeB, CTe6eH) U3 ONMMCAHHbIX OTJIOXKeHUM KOHKCKO- 
pyrsioscKoro ropy3onta rr. Jippopa, UepHosun, TepHonoma anasloru4ueH KOM- 
IWIEKCY IIbLIbIbI, CHOP, PIOPbI H3 OMHOBO3PacTHBIX OTIOKeHHH I] peqkapmaTcKoro 
kpaeporo nporu6a (patoupt J2Kyposa, Mpmunnan Kocosza), Ilompum (Cocuuueu mp.) 
epXHeTHCCeHCKON BNaIMHbI—dsopa SellikypcKol, GacxeBcKoH, cCTpeMOeHCKOH Ui 
mperyyckok cput (*), Mongasuun— daopa c. Hacaapupi(!*), Amppocuesxu (12,1), 
JieKcaHpoBKu (!*),c. lmaroso Mpanosckoro (*). OMHOBO3paCTHOCTbOTJOKEHUH C 
JIOPOH yYKa3aHHbIX MeCT YCTaHaBJIMBaeTCA Ha OCHOBaHHM cTpaTurpaduyeckoro 
baspe3a H IpHcyTCTBYIOWleroB HHUX OMMHAKOBOTO KOMIVeKca (pay Hbl, BOSHUKIWero 
OcJIeNepepbiIBa B OCAMKOHAKOMJIeCHHN B HavadlecapMaTCKOrO WHKJIa CeqMMeHTAa- 
tun. Bompoc 0 BO3pacTHOM COOTHOWWeHYM KOHKCKOPO H OyrJIOBCKOrO FOpH3OHTOB 
Hamu paccmoTpeH B pa6ore (*). K mpaBuJbHOMy MOHSATHIO OObeMa KOHKCKOrO 
‘OPH30HTa, H3MeHHB CBOH Ipexkuue mpescraprenua (7), npuwen H. UW. Aunpy- 
OB. Ou 8B BepxaxX BHHOOOHCKOrO Apyca BbifemHT (7): «...KOHKCKHH (OyrsoB- 
"KHH) NOMbApyc u cs10n CboMaMOBble, MOcseqHHe 3aJlerajwoT Ha KaparaHCKOM MOQb- 
ipyce: claHvogouTosple con». P. JI. Mepxaun (°) wa wore CCCP spigenuan 
eKIyY WoualOBbIMH M BeCeIAHCKUMM CJIOAMH elle capTarancKHe cov. Bece- 
oe (koHKcKue,— JJ. K.) cou Bcrojly, Kak U OyrOBCKMM TOPH3OHT, 3aKJIIO- 
IaloT B ceOe HU2KHECapMAaTCKHH KOMMVIeKc (PayHbl HM 3asleraroT MocJe MepepbiBa 
3 OCAIKOHAKOMeHMM Ha CapTaraHCKUX, (osafOBbIX (KapTBeAbCKUX) HM Kapa- 


‘AHCKHX CJIOAX, HJIM Ha OTJIOXHKCHAAX TOPTOHa. 


JIbBOBCKHHM TOcyfapcTBeHHEIH yHHBepCHTeT Ilocrynuno 
uM. Mpana DpaxKo NY OS IBS) 


WMTHPOBAHHAS JIATEPATYPA 


1H.U. Auaxpycos, Tp. reon. uw mun. Mysea AH CCCP, 2, B. 6 (1916-1917). 
H.W. Augpycos, Asep6. nepr. xo3., NW6—7 (1928). °M. C. 3uHOoBbes, 
IAH, 114, Nel (1957). 471. H. Kyapuu, Yu. 3an. Jlbposck. yuus., 31, cep. reo, 


.. 7, Jippos, 1954. 5 J. H. Ky apun, Jonosigi Ta mopizommenua, B. Joa Oe BIB. 
957. 6 JI. H. Kyapun, Y36. reon. xypu., Ne3 (1959)* 9B lew ae Kea pte Be 
3am. Hopopoc. o6m. ecrects., 21, 1897. ° B. JI. JlIackapes, Tp. Teon. xom., Hos. 
ep., B. 5, CIl6, 1903. ® P. JI. Mepxauu, Bion. MOU, org. reon., 28, 3 (1953). 
OT. A. MuenaumbBuan, JAH, 114, Ne3 (1957). 4H. B. Tameuosa, Cap- 
laTcKas (popa AmppocnesKu, Kues, 1955. 12M. J. Ceposa, Marep. no Ouoctpaturpa- 
uu Sanamunix o6macreli YCCP, M., 1955. 10. B. Tecaeuko, Bron. MOMII, orzen 
eon., 32, B. 3, 1957. %4T. A. AKky6OosBcKkasns, Tp. Oot. uuct. uM. B. JI. Komapona, 
WH. CCCP, cep. "1, B. 11, 1955. 


387 


Jloxxagn Aragemun nayx CCCP 
1960. Tom 131, N 2 


TrEOJO‘H A 
A. C. HOBHKOBA | 


HEKOTOPbIE OCOBEHHOCTH TEKTOHHYECKOLO PA3BUTHA 
PYCCKOH NJIAT®OPMbI HA PAHHHX ITATIAX 
®OPMHPOBAHHS EE YEXJIA 


(ITpedcmaeaexo akxademuxom H. C, Iamcxum 9 XI 1959) 


B cratpe «O mpoucxowygenuu Tlavermcxoro nporn6a» H. C. WatcKknit name- 
THJI OMHY U3 OCHOBHBIX 3AKOHOMEPHOCTeH PasBHTUA A peBHUX NwaTdopM, a HMeH= 
HO CMeHy BO BpeMeHH rpabeHooOpasHEIxX CbopM CHHeKIH3aMH. OH NoKa3aJ, YTO 
B pudelickoe spems Ilayesmckuli nporu6 mpexcTaBian coOoh rpabenooOpasnyWo 
Jlempeccuio B Tee CapmaTcKoro WMTa, ocaqKooOpas0BaHve B KOTOPOH poxo- 
JJIO B YCNOBHAX ObICTporo, HHTEHCMBHOrO HU JOKaJIbHOro porHOannaA. B jaub- 
Helitiem Ilayemmckuii mporH6 CMeHHJICH TWwIOCKOM WMpoKOH CHHeKJIM30N, BO3- 
HHKIWeli B pesyJbTaTe MeWWICHHbIX MW OOWWMPHIX ONycKaHHH Sobol noujaqu(*). 

Vsyuan B TeyeHHe MocJIeqHuX JIeT TEKTOHMYeCKOe NOJORKeHve MarMaTuyec- 
KUX OOpas0BaHuli Ha Pycckol nuiatpopme, A Mpuillwia K BbIBOLY O CYyILeCTBOBa- 
HMM pagJIWUHbIX THNOB rpadeHooOpasHbIX NpOrHOoB WH CMeHAIOWIMX HX BO Bpe- 
MeHU CTPyKTYyp. OTH TeKTOHHYeCKHe CPOPMbI PasJMYAIOTCA He TOJIbKO YCJIOBMA- 
MH CBOeFO BOSHHKHOBeHHA, HCTOPHeH pasBHTHA M CBOMCTBEHHbIMM UM PopMallnsA- 
MM BYJIKAHMYeCKHX, BYJIKAHOreHHO-OCaOUHbIX H OCAJOUHbIX OOpas0BaHul, HO 
WM MOJsIOXKeHHeM B IpocTpaHcrse. 

Hakonupllniica B ocweqHee BpeMA MaTepHad, KaK MHe MpelcTaBAeTcaA, 
MOSBOIAeT MOMOKTH K pellleHHIO BONpoca O NpovcxoReHHU pasMGHOrO THMAa 
IiporH60B B OCaOUHOM YeXJIe A PeBHUX NWaTPOPM HU ake HAMe€THTb HeEKOTOPbie 
ocoO€HHOCTH HX BOSHHKHOBCHHA VM Mocelywollero pasBuTHusA. 

Kak y2xKe OblJIO BbIACHeHO PaHbllle, pasBuTue ocaqouHorO uexsa Pycckon 
wlaTpOpMbl Hayaslocb c OOpas0BaHHA rpadeHooOpasHEIx MopM, NO OOHbIxX 
Ilavemmcxoli (7). CpapnutesbHoe u3yyeHue paspe30B pudea PyccKoi naathop- 
MbI HM Ypasla MOSBOJIAeT CeaTb BbIBOX O TOM, YTO OCHOBHOe (POPMUPOBaHHe rpa- 
OeHoOoOpasHbIX CTPyKTyp COBMayaeT CO BPeMe€HeEM HaKOMJIeHHA BepXHerO KOM- 
vleKca pudelicKux OTOKeHuH Ypasia, aMMeHHO Kapataycckoli cepuu (4). Takum 
oO6pas0m, JO OTJORKeHHA KapaTayccKoH cepuu PyccKan Nauta mpescTraBlasa 
coOoH WMT, OrpaHvyeHHbI Cc BOCTOKa rlyOOKHM Mporu6oM, 3anOJIHeHHbIM pH- 
(peHicKMMM OCayKaMH 1OopMaTHHCKON uv Oyp3ssaucKon cepul. Lut qoKapatayccKoro 
BPeMeHH PacipocTpaHAJICA TaleKko 3a lpefjesbl CapMaTcKOrO ULUTa 4M OXBAaTHIBad 
OOacTH, PaCIOJIOKeHHbIe K CeBepy OT Hero, Tom coppemeHHoH MockoscKolt 
cuHeksu30H u BenopycckolH aHnTekH30i. 

Bo BpeMA HaKOMJIeHUA OCAIKOB KapaTayccKOl cepuM Mpousoio pacuseHe- 
Hue (byHfamenta Pycckoit NauTbI Ha KpynHble 60K HM OOpasoBaHve MexKLY HAM 
*KeNOOooOpasHbIX MpornOos. Bo BuyTpeHHelt uacTu maTdopmpl BosHuKsH Ila- 
yesIMcKHH u Kpectiopckuii mporMObl, a TakiKe aCHMMeTPHUHAaA BMlayuHa Ha 
umpote Cepnyxosa. Iry6oxult nporu6, no-BuzuMomy 6oulee ApeBHero 3as0x%xe- 
HUA, OPPaHHUMBaollul MaTPopMy Cc BOCTOKAa, 3aIMBOOOPasHO BaBaJICA B Teo 
muta, OOpasyA BuaqMHb! Tuma PayaepcKoli (7). 

Tlepeuucsienuble TEKTOHHYeCKHe (POPMbI XapaKTepPHbI TEM, YTO HX ZBOJIOUUA 
CONPOBOAKalach BYKAHMYECKOM JeATeEMbHOCTHIO, CBUJETeAMH KOTOPOM sAB- 
JIAIOTCA WTOKH, Walk, KUWJIbI, CHJWIbI, NOTOKM H MHpoKsacTHyecKHe HakoMIe- 
HUA TOpog ra6Opo-znabasoporo paya. Kak npaBuso, 3TO HeOoubUIMe MO pa3sMe- 
paM TeJla; MOULHOCTh rOpH30HTOB TydoB uM aB KONeOeTCA OT Jone MeTpa JO 
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PBbIX JecATKOB MeTpoB. MarmatuyeckHe Nopobl cOcpeLOTOUeHBI rwaBHbIM 
pa30M BJOb CopToB mporuOoB Hu BMecTe C apruJIMTaMH, aleBpoOwMTaMH VM 
CUaHHKaMH COCTABJIAIOT BYJIKAHOPeHHO-OCaOUHYIO CePHIO MOULHOCTbIO OT 
4ePBbIX COTCH METPOB Ha 3allajle NaT@opmb! Jo 500 M B WeHTpaJIbHOM ee YacTH 
Gostee 500 M Ha BOcTOUHOM OKpanHe. Becte c Tem, BAOsb Oopta Bupcxoro npo- 
6a, orpaHuuuBatomlero Bonro-YpambceKuit MaccuB C BOCTOKa, H B KpaeBbIX 
actax Payaesckoi BiaquHbl HaOwOfaeTcaA Ooublee pasHooOpasue BYJKAaHH- 
HeCKUX OOpasoBaHHii 10 CpaBHeHHiO C MarMaTHYecKuMM MOpogxaMu BHYTpeHHeli 
ACTH TaTPOpMbl. Syecb, HapALy c OObIYHEIMH raOOpo-muaOa3amu BCTpPeyaIoTCA 
muMTb. AnaJiorHuHble OOpas0BaHHA BCTPeyeHbI M Ha YOro-sanaqHol OKpanHe 
yeckou muatdopmp, B IlpunsarcKol Bnaquue, oOpasyromeli riryOokuli 3auB 
Tesle MaT@opMbl, OTKPbIBaIOUMHicA Ha 3allajyle Mu yoro-sanaye B JIbBOBCKYy1O 
yibqy HW Sanaquo-YkKpahiucku nporn6. B wenrpambupix uactax PyccKxoki 
\MaTPOPMb! CMHJIMTbI HeH3BECTHHI. 

Paspesbl pudelickuxX oTIOKeHH, BEITOMHAOULHX TlayeamcKuii, Kpectios- 
KH M Apyrve NpornOsl, MOKa3biBaloT, YTO BYJIKaHHYeCKON JeaTebHOCTH Mpey- 
e€CTBOBAJIO HAaKOINJIeHHe TePpPHIeHHbIX OCAaKOB S3HaUHTeJIbHOM MOLLHOCTH. 
3 IlayeamcKkom mporn6e HenouIHaA MOLWHOCTh MOpOs, KaBePHHCKOFO KOMIIeKca 
ipepbiiiaet 800 m, B KpecrioscKom nporn6e opliaHcKad CBHTa BCKPbITa JIMUIb 
ia ratyOuny yo 500 mM, a B [[punatcKol BnaquHe MOULHOCTb ee aHasIOrOB paBHa 
(00 m (IIuucx) (*?). Ha Boctoxe naatdopmbl anayiorn HuxKHerO TeppureHHoro 
KOMIJIeKca He JOCTHIHYTbl CKBa2%KHHaMH, a MOLIHOCTH BbilleexKalluxX OTJIO*Ke- 
MMM, MapavwieH3yeMbIxX Cc NoposamMu cepfoOcKoro KOMIMVJIeKkca H BYJIKaHOreHHO- 
pcamouHolt cepveli, Kak y2Ke ObIIO OTMEUeHO, 37eCb, NO-BAAMMOMY, 3HaUHTe/bHO 
HpeBbIMaIOT MOWLHOCTH Ppa3pe30B, Pa3BUTbIX BO BHYTPeHHeli HW 3allayHOW vacTAX 
huatdpopmpl. Takum o6pa3om, pudelickuii ByKaHu3M MpOABHJICA Tocme 3HauH- 
PeJIbHOTO IporHOaHHuA paccCMaTPpUuBaeMbIX CTpyKTyp. Bmecte c Tem, cOpasoBaHH- 
»M BYJIKAHOFeHHO-OCaOUHOK GopMallMH 3akaH4YMBaeTCA OMpeleJeHHbI sTat 
2%KH3HH rpadeHooOpasHbix opm. 

TloapjeHHe HOBBIX MopdoviornyecKHX OCOOeHHOCTeH COBMaaeT CO BPeMeHeM 
HAKOIJICHHA MeCUaHO-rJIMHUCTHIX OOpas0BaHHH BaJaickoH cepHu, Kora Moy 
WlaujOM OCaKOB OKa3aJiacb NorpeOeHHOH SHaAUHTeJIbHaA, CeBepHaw, UaCcTb 
i jOKapaTayccKoro BpeMeHH. OTOT Tall 3HAMeHYeTCHA 3as1O%KeHHEM H PasBU- 
rHeM HOBbIX TeEKTOHHYeCKHX OPM, a HMeHHO CHHeKJIM3 MH anTeKus. Pacmpe- 
| MOIMLHOCTeH NOpOR elle 3aBHCHT OT IipebIyuWlero CTPyKTYPHOrO MviaHa, 
10, B OTJIM4GHe OT NpefWecTByIOWlero STalla, HaAKOMJIeHve OCANKOB He OrpaHHyH- 
aeTCA Y3KUMH 2%KeN0O00Opa3HbIMH BMAaMHAaMH, a 3aXBaTbIBaeT HOBbIe MOWALH. 
auuHaeTca pasBuTHe MockopcKoH cuHekwM3bI Hu BesopycckoH aHTeKJIN3bI. 
cpeWHeeBOHCKOe BpeMA rpaGeHooOpasHble CTPyYKTYPbI, Pa3BHTbIe BO BHYT- 
eHHeH uacTtH Pycckol mumTpi, Obi NorpeOeHbl, HU, KaK yxKe OTMeUaJIOCb, Ha 
ecte y3koro Ilayemmckoro nporn6a cTaa POPMHPOBATbcA WupoKanA CHHeKINSA, 
Kpectuopckui u CepnyXxoBcKHli MporHvObl CKPbIJIMCb NO, OKPanHHbIMM YacTA- 
wa Mockosckolt cuneku3bl. Jlto6onbiTHOo, YTO (POpMuUpOBaHHe CHHEKIH3 Ha 
yccKOH MwaT@opMe He COMPOBOKLaeTCA BY AKAHWYECKON JeATEMbHOCTHIO; cpeqn 
MOpOl, Ciararollux 2TH (POpMbl, BYJKaHOreHHble OOpasoBaHHA HeH3SBECTHHI. 
Takop NyTb pa3sBuTua rpabeHooOpa3HbIxX MporHOoB BHyTpeHHeH yactH Pycckok 


JIMTEI. 
j TekTOHHYeCKad SBOJIOMMA Mporv6OoB, paciOJIO*KeHHbIX B KpaeBbIX WacTAX 
MNAaTPOPMBbI, HOCHJIa HHbIe YepTHI B MocJepudelickoe Bpema. Panplile yxe Opto 
BbIACHeHO, 4¥TO Ka3ancko-CeprueBcKHi MpornO NposoJoKad CyWeCTBOBaTb Kak 
paGenooOpa3Haad CTpyKTypa B cpeHeeBOHCKOe H HM2KHEedpanckKoe BpemaA (°). 
TOT IIporn6 pasBuJicd Ha MecTe BO3HUKUWeH B pudee Panaespckoh Bnaquunl, 
BaBaBllelica B TesI0 Bosro-YpaJibckoro MaccuBa. B cpeqHeweBOHCKOe H HYDKHe- 
(ppaHcKoe BpeMA BMalwHa paspactalacb 3a CUeT “OTKAJIbIBAHHAY KPaeBbIX 4ac- 
Teli peBHero MaccHBa M MporvOaHHA HOBHIX MJOllaqeh BHyTpu Hero. Becbma 
JNOOOMLITHO, UTO yUaCTKH, BMepBble BOBJeYeHHbIe B MporHOanve B eBOHCKOe 
BpeMA, COBMaawT C 30HAMM PaCcIIpocTpaHeHHA AOMeCBOHCKUX BYJIKaHM -eCKUX 
nopox ra66po-zna6asonoro paga. He ucksmoyeHa BO3MOXHOCTb, UTO (akT STOT 
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Meer OOlee 3HAYeHHE B TOM OTHOINeHHH, YTO OOpas0BaHHIo rpadeHooOpasHbl? 
CTpyKTYp Ha PpaHHUX CTaHAX pasBHTHA OCAMOUHOTO YeXJa MpesilecTByeT BYJ 
KaHH¥ecKad JIeATeJIbHOCTb. 

Kasancxo-Cepruepckul mporn6 IpumeyateJieH He TOJIbKO CBOHM TEKTOHHYeC 
KUM T10JIOX%KeHHEM B KpaeBOH UaCTH MaTPOPMBI, B MONOCe paciipocTpaHeHHuA JO 
JICBOHCKUX Ma@PMaTH¥eCKHX MOpO, OCHOBHOTO cocTaBa, HO Tak?Ke BeCbMa Xa 
pakTepHoH accolualvelt nopogx, ero BbInOmHAIOMIMx. Cpequ TeppHreHHO-kap 
O6OHaTHBIX OCAKOB 3]eCb OOpallaioT Ha CeCOA BHUMAHHe KeJIe3HCTO-IaMO3SHTOBBI 
PyAbIl, OOKCHTOBbIe H WaMO3HTOBbIe WAKeJeSHCTble TIMHbI M, HaKOHell, Ty@bI 1 
JlaBbl AH e3HTO-6a3aJIbTOB. 

B cpegquedpanckoe Bpema Kas3ancKo-Cepruescku mporHO TepseT vepTE 
rpa6eHooOpasHOH CTPyKTYPbl, IpHyYeM H3MeHEHHE TEKTOHHYeCKOH (OpMbI, Tal 
Ke Kak H B pucbeHcKHX MporvOax BHYTPH MWlaTPOpMbI, ONATb COBMafaeT co Bpe 
MeHEM IIpeKpallleHHA BY IKAHNYeCKOH JeATeJIBHOCTH, CO CMeHOH TeppHreHHO-Kap 
6OHAaTHbIX OCAKOB C 2%KeJIe3HCTO-LWWaMO3HTOBbIMH, OOKCHTOBbIMH VW BYJIKaHOreH 
HbIMM OOpasoBaHHAMH accolMalvel Mopoy MHOrO COCTaBa. 

Bropoli mpHMep CTpyKTypPbl C JWHTeIbHbIM TpadeHoOOpasHbIM PasBHTHEN 
mpesctaBaser co6ok nporn6 Boswbuoro JonOacca. Ota crpykKTypa, TaK 2%e Kal 
u Kagaucxo-Ceprnesckul porno, paciosiaraeTca B KpaeBol wacTH MaTopMbl 
Bmecte c tem, Ka3aucKo-Ceprnesckult u, Tem Oosee, Ilavenmckuli u Kpectio 
cKHH mporu6bl MpesxcTaBsAIOT COOOM Kak Obl 3a4aTOUHble (OPMbI MO CpaBHeHHk 
c Bospumm Jlon6accom. Ero rpa6eHoo6pa3Hoe pa3sBuTHe NMpososmKasocb Souse 
JJIMTCIbHOe BPe€MA, COMPOBOXRaslOcb HHTe€HCHBHOH ByJIKaHHYeCKOH JeATeJb 
HOCTbIO, OOPa30BaHHeM OPHTHHAaJIbHbIX JU3bIOHKTMBHBIX H MJIMKATMBHbIX Je 
(opMalln VM, HaKOHell, cNelMpuyecKHM pxyOM PopMallH, CpeqH KOTOPBIX cy 
I€CTBEHHOe 3HAYEHHE HMEIOT Pa3JINUHble MO COCTaBY BYJIKAHOFeHHbIe H BY JIKAaHO 
PeHHO-ocafOuHble POPMalHH, COJIeHOCHaA, JOJIOMMTOBaA, yrvieHOCHaA MapavM 
yecKand, a Take POopMallUA MeJHCTHIX NeCuaHHKOB. 

Uctopnio passutuax Bonpuioro J[onOacca mMbl paccMOTpHM B CielMabHO! 
padote. 

SieCb BaXKHO JIMIIb NOJYEPKHYTh OTMMYNA PTpadeHooOpasHbIX CTPyKTyp Kpae 
Bol uacTH PyccKol nuiaTPopMbI OT aHaJIOrMaHEIX (OPM BHYTPH Hee, a MMEHHO 3 
Oovlee JIMTeJIbHOe PaSBUTHE, Pe3KO BbIPaXKeHHble JMTOMOrMYeCKNe OCOSeHHOCTH 
OOJIbIUIMe MOLMLHOCTH OCaKOB, MHOFOKPaTHble MpPOABJIGHHA BYJIKAaHH3Ma, HHTeH 
CMBHbIe Jeopmalluu. Takum o6pas0m, HaMeyaeTcs eMHbIH pA CTpyKTyp ray 
6oKOrO 3aJIO*KeHHA, XaPaKTePHSYIOWIMX HavaJIbHble STalbl pasBuTHA DPeBHY: 
maThopM, OOYCJIOBJIEHHbIX OOMMMMH JBY2XKCHHAMM VM OOULMMHM Mpolleccamu v3Me 
HeHHA BelllecTBa B PIyOHHHEIX OOONOUKax Semin. OuepuyzHO, ITO B reocHHKJN 
HaJIbHbIX OOJIACTAX MOMOOHbIe CTPyYKTYPbl MMeIOT elle Goee WpeBHee 3aslOxKeHU 
HM COOTBETCTBEHHO OOJIbIMyIO MOJHOTY MarMaTHuecKuX OOpasoBaHUli u Oosble 
pasHooOpasne CKaluaTbix pedopmalui. 


Teonorngeckui MHCTHTyT Iloctynuso 
Axkajemuu HayK CCCP 4 XI 1959 


UMTHMPOBAHHAA JIMUTEPATYPA! 
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AOKATaqb Akagemun nayxk CCCP 
1960. Tom 131, Ne 2 


TPEOAOPH A 


3. M. CEHXEP30H 


_ HOBBIE JAHHDBIE lO Yr JIEHOCHOCTH WJIbHHCKOH CBHTbI 
Y3BACCA B CBA3H C OCOBEHHOCTAMH EE ®ALMAJIbHOrO COCTABA 


(ITpedcmaeneno axademuxom A. A. T podbumyxom 6 XI 1959) 


Jo neqaBHero BpeMeHH MIbMHCKaA CBUTa KOJIbYyruHCKO cepuu Kys6acca 
ruTaslach JIMMIeHHOM paOOuuX MviacTOB yrJIA H MpOTMBOMOCTaBMAACcbh B ITOM 
DTHOWEHHH MPOMbILINVJIeHHO YrJIeHOCHOH epyHakOBcKoH cBuTe. [pannila mexyy 
| ae CBUTAMH NpPOBOAM ACh «MO NpHsHaky padouelt yrIeHOCHOCTH», NO NepBomy 
joadouemy TviacTy yrsa. 
| B 6eperosom o6naxennu p. Tomu 623 c. UeuucKoro mu Hu2Ke 10 TeYeHHIO 
eK, Te 2Ta CBUTa Oblia BMepBble onucana B. VW. ApopcKum (1), pa6oune 
Be crs OTCyTCTBY10T. Paspes STOT, IPHHATHIM 3a CTpaTOTHM CBUTHI, CJIYKUI ITAaIO- 
i JA BbINeeHHA WJIBHHCKOM CBUTbI B Apyrux palouax Oaccelina. B pesyuib- 
faTe STOFO CXOJHbIe MO MHTOJIOPMYeCKOMY COCTaBY HM TviaBHbiIM OOpasom M0 yrvie- 
IOCHOCTH OTJIOKEHHA, 3AHHMAaBIUIMe COBEPIIeEHHO HHOe CTpaTHrpaduyeckoe Noio- 
PKEHHE, OTHOCHJINCh K HJIbHHCKOL cBuTe. Hao6opor, ropH30HTbI HJIbHHCKO CBUTHI, 
 KOTOPBIX OOHAPyXuBasacb paOouaA yrJIeHOCHOCTb, PaCCMATPHBaJIMCb Kak 
PTIOKEHAA EPYHAKOBCKOM CBUTHI. 

M3yyenue (alivabHOCTH OTJIOKeHHM WsIbubCKOH HM epyHaKOBCKOH CBUT 
apaleIH3aluA UX pa3pe30B MO OCHOBHbIM palOHaM HM MeCTOPOXKeCHHAM Ha 
CHOBaHHM yCTaHOBJIeHHA B STO PalluasbHO H3MeCHUMBOM TOVJIMe OMOPHbIX Ma- 
VIEOHTOJIOrMYeCKUX TOPH30HTOB (°?) MO3BOTHIH MepecMOTpeTb MPOMbILlIeHHOe 
BHAYeHHe HJIBHHCKOM CBUTbI, K KOTOPOH B CBeTe COBPeCMCHHBIX B3PJIAOB OKa3a- 
VIOCb IIPHyPOUeHHbIM MOaBJAIOUee KOJMYECTBO MeCTOPORZeHUH C We*uMTHbI- 
IMM XXHPHbIM yIJIAMNH. 
_ Vinbuxckas cpnta apuiaetca B Ky36acce camo H8MeHUHBOH B OTHOIWeHHU da- 
[MaNbHOCTH HM yrseHocHocTu. Oco6eHHO pesKO pa3IHUHbI OTIOXKeHAA CBUTHI, 
PaSBUTbIe B CEBEPHOH M 1O*KHOM YacTAx Oaccelina. 
Ha ceBepe pa3BHuTa OfHOOOpa3sHaA TOJIMa MecuaHHKOB, BbiesAeMad Kak 
KKpacHospcKad (aliiv» HbMHCKOM CBUTbI (KpacHOspcKue MecuaHuKy). Kurac- 
CMUeCKHU paspes ee mpocuexkuBaeTCA Ha MpaBom Gepery p. Tomu, BBepx OT 
: Kemeposo wa mporaxenuu 56 xs. Ilo nanupim B. HV. Ssopcxoro u Il. ®. Jin 
3), MOILHOCTb CBHTbI 3f/ecb cocTaBuseT 1600 Mo. 
| Kpacnospckve MecuaHuKH MpesCTaBAAIOT OTJOAKeHMA AeJbTOBOM CONacTH 
2 HaQBOJHbIMM VW MOABOAHbIMM paBHHHaMM MH, BO3MOX%KHO, MpHOpexHOH uacTH 
Oaccelina. B ux cocTaBe pa3BHTbI MeJIKHe MH CpeHeSePpHUCTbIe MeCdaHUKH C KO- 
COM CIOMCTOCTHIO THMa OTJIOMKEHHH «MOTOKOB», «MepHOMMYeECKUX MOTOKOB», a TaK- 
bKe OOacTH «IpHOpexXHbIX BOJIHEHHM», H MaJIOMOLLHbIe CJIOM HM JIMHSbI KOHTJIO- 
MepaToB. YYOJIbHbIe MWaCTbl Cpe KpaCHOAPCKMX TMeCuaHHKOB COBepIIeHHO 
OTCYTCTBYIOT. 
| B voxuHoH, Oombulel, uacTH OacceliHa HJIbMHCKad CBHTa MMeeT COBepUleHHO 
MHOW (allMasbublli cocTaB. B MpOTHBOMOMO%KHOCTh MOHOTOHHOMY OHOCOpasHto 
KPaCHOAPCKUX MecuaHHKOB COOCTBeHHO MJIbuuCKNe allMH KpalHe pasHooopas- 
HbI H H3MeCHUMBI Ha Wwiomaqu. Paspesbi cBUTbI B WeHTPaJIbHOH YacTH Oaccelina 
COBePIIeHHO He MOXOXKH MO JMTOMOrMYeCcKOMy CocTaBy, XapakTepy WHKJIMYHOCTH 
M YIJICHOCHOCTH Ha OMHOBO3PaCTHbIe OTJOMKEHHA YaeHHbIX K Nepudepwu me- 
cTopoxjeHul. B cocTaBe CBHTbI — Kak B pa3pe3se, TaK Ui ocoOeHHO Ha MvIoUla- 
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IM — OTUETIHBO BbINeIAIOTCH pasJMuHble QallHaJIbHble 30HbI, 3aKOHOMePHI 
cMeHsAIomIMe pyr Apyra. 

B EpynakoscKom palione (B WeHTpaibHOM yacTH OacceHa) HWKHAA, OONb 
wand, YaCTb CBUTbI MpescTaBsleHa NepecJlanBaHHeM MOUTH YePHbIX apFHJIVJIATO! 
MW TEMHO-CePbIX aJIeBPOJINTOB, COCTABJIAIOIUX B CyMMe Gosee 80% ropox paspe 
3a, C HeEOOJIbIIMMH TO MOWLHOCTH WauKaMH MWeCYaHHKOB H OOVIbINMM KOJIMYeCCTBON 
TOHKHX CJIO€CB YIVIHCTHIX apruJIMTOB, JIMH3 ciepocHyepHTOB HW upesBblyanne 
ToHKHX (0,01—0,15 m) naactos yraa. Pa6ouyto MoulHOcTh MpHoOperaioT JMO 
2—3 nsacTa B CaMOoM Bepxy paspesa. [panna HJIbHHCKOM HW epyHaKOBCKON CBM’ 
Ha OCHOBAaHHH (ayHbI H PAOpbl 3fecb MpoBoguTcs no nuacty yrusa Ne 38. 

Ouenb uacTO YyIJIH 3aMelalOTCH YYIJIHCTO-H3BeCTKOBbIMH nNopoyamMu — 
«YPOJIbHbIMH TOUKaMH». 

B WeOM JIA WJIbHHCKOM CBUTbI WeHTpasIbHOM vacTH OacceHa XapakTepHi 
MeKaad WuksMuHocTb. Bosee usm MeHee 3HadHTeIbHOM MoutHocTH (10O—15 m 
B BepXax CBUTHI 20 M) MOCTHTaroT OTJeJIbHbIe COM MeCYaHHKOB, Ha KOTOPble Ha 
KlabIBalOTCA WauKH IMHHCTOrO KOMIJIeKCa C MOLLHOCTbIO CJIOeB OT HeCKOJIb 
KUX CaHTHMeTpOB JO 2—3 M. 

IlecuaHuku IpeHMyLleCTBeEHHO MeJIKO3ePHHCTHIe, HMEIOT Cepble TOHA HM pasHO 
o6pa3uy1o cuionctocTb. IIpeoOmayaeT ropH30HTaJIbHaw MeJIKO- HU cpefHemoulocua 
Ta CJIOMCTOCTh HM COHCTOCTb 3HaKOB psOu. Kocas cloucTocTb MOYuTH OTCYT 
cTByeT. CoctaB u (alldaIbHOCTb MOpok HU 3aKJNOUeHHaA B HUX (ayHa XapakTe 
PH3yIOT CBHTY WeHTPpabHOH YacTH OacceliHa Kak OTJIOMKEHHA MpeCHOBOHOr 
HermyOoKoro OacceliHa. 

Unol xapakTep UMeI0OT OTJIOXKEHUA CBUTHLI Ha Nepudepun Oaccelina; HanOoue 
THMMyeH pa3spe3 Pacnamckoro MecTOpOxKeHHA, KOTOPLIM XapakTepu3yeTcA 07 
JIOMKeHVAMH aAJVWIIOBHaJIbHbIX PaBHHH. B 9TOM TuMe paspe30B MOpOsbI PIMHUCTC 
ro pxjla 3aHHMaroT MOUMHeHHOe NoOsoxKeHuve. PocnoscTByrollue B paspese nec 
YaHHKH MMeIOT pa3JIMUHbIM TpaHyJOMeTpHyeCKHH cocTaB, MPeHMYLecTBeHH 
MOCYy!O CJIOMCTOCTb HM MOLLHOCTb CI0eB B JecaTKH MeTpoB. IlouTH Bce yrovIbHBI 
CJIaCTbl HMeIOT padouyr1o MomHOcTS (2—4, uuorga 6 m). HepaOoune, ToHKHe, Mule 
KTbI YrJId €HHHUHBI. 

MaluabHO pasMGHble OLHOTO HM TOrO %Ke BoOspacTa OTMORKeHuA EpyHakor 
cxoro H PacnayicKoro MecTOpoxeHHuH UMeIOT H Pa3JIMYHYIO YPJIeHOCHOCTh - 
coorsetcTseHHo 1,10 u 7,9%. 

OTJIOXKeHHAM aAJJNOBHAJIbHBIX, JJIMTebHO  3a007a4MBaIOIMXCA paBHU 
NOYHHEHBI Take OcuHoscekoe, Kaparalismuuckoe, Uepruuckoe u apyrue mecr 
POXKMEHHA UJIbMHCKOM CBHTbI, XapaKTepH3ylOUlMecA OOJIbUIOH MpOMbIIeHHO 
YIJIEHOCHOCTHIO. OHOBOSpacTHble C YNOMAHYTHIMA OTJIOXKeCHHAMH WJIbHHCKC 
cpuTbl JlenHcKoro MecTopoxwKeHuA padoun“x ylacTOB He cogepxKat. Ipompin 
JileHHOe 3Ha4veHHe CBUTa MpuoopertaeT 3anaHee JleHHHCKa, Ha 3aHMMaIOle 
rrepudepnyeckoe TouomeHve HukKHTHHCKOM MeCTOpO*KTeHUH. 

Ha ocHoBaHHl NaJieOHTOJIOrMYeCKHX JaHHbIX, K HJIbMHCKOM CBUTe OTHOCATE 
oTsowKeHuaA BaliqaescKoro MecTopoxKeHuA HuxKe acta yraa Ne 26, Jlenui 
CKoro — HuxKe Iviacta Beperenoscxoro, I]norHukoseKoro, PacnaycKoro 
Ueptuuckoro — COoTBeTCTBeHHO HuxKe TviactoB Ne 7, Ne 18, Nel. Pane 
OTHOCHBUIHecA «MO MpMHnMy padoueH yrJieHOCHOCTH» K epyHaKOBCKOM CBHI 
OcuHoscKoe u KaparaiiimHckoe MecTOpOXeHHA MOMHOCTbIO TOMellLaroTC 
B HJIbHHCKYIO CBHTY. 

_Heo6xogumo MOSTOMy COBePUIeHHO OCTaBHTb, KaK He COOTBeETCTBYIOUL 
ACHCTBUTEIbHOCTH, MpexkHee MpelcTaBsleHve OO HJIbHHCKOM CBHTe Kak «Help 
AYKTUBHOK 4YaCTH KOJIbYYrHHCKON cBuTH. Haobopot, moxaBuistollee KomHUeC 
BO 3allaCOB XUPHbIX yrvleH COCpeOTOUeHO HMeHHO B HJIbHHCKOM CBUTe. 

B pesy brave MpeMOcblIOK reOTeKTOHMYECKOFO NOPAAKAa B WJIbHHCKOe Bpen 
Ha MoWlann Oaccelina cloxusach WudepenuupoBanHad Naneoreorpaduyecks 
oOcTaHoBka. HanOouee HHTeHCHBHOe NOrpy2KeHHe UCIbITHIBaIa CeBepHasd Yac’ 
OacceliHa, Tle B AeNbTOBOH OOcTaHOBKe OTJIaraJIMCb KpacHOspcKue MecuaHul 
M COBepIeHHO He OOpasoBblBaIMch TopdauuKu. K tory TeKTOHMYeCKHe BU 
HUA WMeJIM, B CBOIO OYePeb, AudepeniupoBannpili xapaktep. Tlorpyxew 
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HTPaJIbHOH YacTH Oaccelina OlepexKano TaKOBOe OKPaHHHbIX 30H HM MOUTH JO 
Hila (OPpMHPOBAaHHA CBHTEI 3eCb COXpaHamuch OacceliHoOBLIe ycaOBUA. 
WeuTpe Oacceliha HakalMBaMCb OTMOMKeHUA 3aHJIMBaIOWUXCA 3aCTOMHEIX 
4M CAOOMPOTOUHBIX BOJOEMOB C MpeHMyMecTBEHHO TIMHHCTEIMM H TJIMHHCTO- 


WMYCOBBIMH OcayKaMu. B stow dallvaibHoit 30He BCTpPeuaIOTCA JHIIb TOHKHE 
YCTOMYHBbIe YrOJIbHbIe WaCTbLI Kak 
BY IbTAT SMU3OMMYeCKU HM KpaTKOBpe- 
{HHO COPMHPOBABLUINXCHA TOPAHUKOB. 
| Ilo Mepe npozBwxxenua K OKpanHaM 
DFO WJIbHHCKOFO BOJOeMAa NpOUcXoLUT 
MeTHaA CMeHa (alluasIbHbIxX OOcTaHO- 
ik. B wanOojlee yRavleHHbIxX oOmacTAx 
icNolaraioTca OOWMpHble aOBMaJb- 
(€@ pPpaBHHHbl, XapakTepusyroulueca 
HTCJIbHbIMH TepHoyamu Topdoobpaso- 
HHuA. B STHX ycCIOBHAX OOpas0BLIBa- \ 
Cb YCTOHYHBLIE Ha OTHOCHTeAbHO 3 
JIbIHX MWIOWAaAX, JOBOJIbHO MOIII- 
le MlacTbl yrvid, MocTuraroule, Ha- 
‘uMep, Ha Pacnayckom, UeptTuuckom ye 
KaparaiiimHCKOM MecCTOpO*KJeHHAX Napacaininonges 
jo M. B OnusKux ycnoBHAX o6pa3o- ~ 
KBalucb OcvwHOBcKoe, uacTHYHO — : fe V 
hnijaepckoe, HukuTHHCKOe H HeKOTO- i i 
he Apyrue MecTopoxkeuua. n= “Aa 

| Ha:puc. | noka3aHo pa3memlenve (pa- Es ie ee 
;QIbHbIX 30H B IvlaHe MW pa3pe3ax. ee 

fH SOHbI, [JIA KOTOPbIX MOXKHO OblIO0'ObI “Wt 

|MHATb TpesOwKeHHoe JIA MOOOHOrO 


& N 
S Ee er 
c. 1. Pasmemenue tbaunastb- SES S < ss & 5 
1X 30H M yrvI@HOCHOCTH B S iS iat RS N 8 
uHCKOH cBHTe KysHeyko- p74 Se) PRP TRE S 
Oacceina. I1—dauua Kpac- eee § ee S ap 
pcKMX MecuaHHKOB, 2— pykenrnacm Pieri ens 


WH aJIJIIORHAJIbHbIX PaBHHH LILURCKOL 

“IPOMbILIIeHHOH = yT1eHOC- LbUMol 

CThIO,d—allun alOBuaJb- 

| osepHo-GonoTHBIe C HeNpo- 

(IICHHOM YYIJICHOCHOCTBIO, 
(pallu o3epHEre C 91H30- PKs 


t 
€CKHMH HE€BbIJep>KAHHBIMU Npotononoll PLBIER no bb 
& 


maGouuMu MlacTamu yrvia, 


— COBPeMeHHbI KOHTYP N NS & 8 
eceliHa 10 OCHOBaHHIO OCT- & NN N Ss 
rCKOH CBHTHI, 6—coppemen- N 8s N 8 
iM KOHTyYp HJIbHHCKOM & SS & S0es 


MTbl, 7— epyHakOBCKas 
Ta, 6 — Ky3HellKasl CBHTAa. 
paspe3ax oTHOMIeHHe ropH- 
MTA bHOrO MaciiTa6a Kk 
| BepTukatbHoMy | : 20 


| : , 
la KOMIWIeKCOB OTMOMKeHHl Ha3BaHHe PallN030B (*), pactouaraioTca Ha m0 
AM KOHIeHTpHyeCcKH. 

Caman mepucbepuyeckad 30Ha C aJIIOBMAaJIbHBIMH Hi O0JIOTHBIMU annamn 
DOMBILIeEHHO yrsienocua. K weuTpy OacceiiHa 9Ta 30Ha CMCHACTCA 8OHOM C TIpe- 
aaHHeM O3epHO-OOJIOTHEIX *allv Mp HEKOTOPOM Y4AaCTHH AJWIOBMAaNIbHIX. 
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30Ha 3Ta COMPOBOXMaeTCA NOBOMbHO OOJIbIUWIOH COULeH yrJIeHOCHOCTbWO, HO B BH 
TOHKHX, HepaOounx, actos. 

LleHTpayibHad 4aCTb TpescTaBJieHa OacceHHOBbIMH OTJIOKeHHAMH, cpe 
KOTOPHIX JIMIUb CMOpaqvuecKH MOABJIAIOTCA MaJIOMOMLHbIe, Hepadoune, yrod 
Hble MJacTbl. 

BbIiBJIeHHas 3AKOHOMEPHOCTb pa3MelleHHA CallMaIbHbIX 30H UMeeT OO 
woe MpakTHyecKoe 3HaYeHHe JIA HallpaBJIeHHA MOMCKOB Je*HUHTHbIX KPH! 
yrueH B Ky3Hellkom Oaccelxe. 


VUucrutyT reonoruu u reotpu3snku Tlocrynuao 
Cu6upcKoro oTgenenua Akawemun nayk CCCP 3° XT 1959. 


UWHMTHPOBAHHAS JIATEPATYPA 


1B. HW. ApopeKkuaH, Hsp. Bcecoto3n. reor.-pa3p. oObequnenua, B. 66 (193 
2 JI. JI. Xaadbuu, Bonp. reonornu Ky36acca, 2, M38. Tomck. nomutexn. uuct., 99 (195 
3B. HW. Apopcexkuhk, I. ©. Jl u, Kpacnospckue necuannku Ky3nemkoro 6acceina, 
pacnpoctpanenue u renesuc, Matep. no reonorum SanagHok Cu6upn, 1948, N60. ‘47. 
Panwueuko, Bectn. Sanagu. CuOupcx. reon. yup., Ne 3—4, 30 (1940). 


AToxnann Akagemuu nayx CCCP 
1960. Tom 131, N 2 


PEOJIOrH # 


B. Jl. TAMO®EEB 


KHHOBAPh, 30JI0TO, XAJIBKONMPHT WH WHPKOH 
B H3BECTHAKAX PYCCKOH TNJIAT®OPMBI 


(ITpedcmaseaeno axademuxom H, M. Cmpaxoecim 12 XI 1959) 


B HepacTBOpHMbIX OCTaTKax OOpa3iloB Cc MecTOpO*KMeHuH U3BeECTHAKOB, T0- 
JYYeHHbIX TlaBHbIM OOpasom oT HW. B. Tynuonot (Llentpanbuaa askcnequuna 
Peonornueckoro yipaBJieHuA WeHTpaJIbHbIxX palionos), Obi COOHApPy2XKeHbl H KO- 
JIMYECTBEHHO NOMCUMTAHbI CleWWaibHO pa3spa6OTaHHbIM 3e€PHOBbIM CTOCO6OM 
(moycueT Nox OuHOKy.1ApOM 3epeH Mo UX pasMepamM C ONpejeseHHeM MpoueHTHOFO 
3HaYeHHA NO 3apanee COCTABJICHHbIM TaOJIMWaM) WHPKOH, XaJIbKOMMPHT, 30JI0TO 
M KuHOBapb. Lupokas pacnpoctpanenuocTb Ha Pycckoli nmatdhopme Kap6onarT- 
HbIX MOpOA, HAYHMHaAA C BepXHero NpoTepo30Aa (KypcKkaA cepux), a OCOGeHHO CO 
cpeqHero ZeBOHa Ha lore H 3allayle H KOHYaA MeJIOM Ha lore MH BOCTOKe WH jaxKe 
M3pelKa YeTBEPTHYIHbIMH OTJIOMKCHHAMM Ha CeBepe, IpHsaeT sTOMYy aKTy ocoG6oe 
3HaueHHe. 

M3yyenuble KapOonaTHble MOpOgb Obl MpelcTaBJIeHbl MOUTH MCKJIOUHTeJIb= 
HO O“€Hb YHCTHIMH H3BECTHAKAMH, Pa3JIMUHbIX, IPpe€MMYWeCTBeEHHO CepOBaTbIX 
YW XKEJITOBLIX OTTEHKOH, MO CTPpyKType BeCbMa Pa3HOOOpasHbIMH: OpraHOreHHO- 
OOJIOMOUHBIMH, CKPbITOKPHCTaJJIMYeCKMMH, pexKe PHPOBbIMH HM OOJIOMOUHBIMH. 

HepactBopumble OcTaTKH U3BECTHAKOB Obl OObIYHO HMYTOKHO MaJIbIMH 10 
pa3mMepy, HO JOBOJIbHO pa3HOCOpa3HbimMu no cocTaBy. B Hux NocTOAHHO MIpy- 
CYTCTBOBaJIM KBapl, MH NovJieBble WinaTbl, OObIYHO HallesIO MeJMTH3HpOBaHHBble, 
B Ml€p€MeCHHbIX KOJIMYECTBAX BCTPeUaJIUCb MHPHT, B CHJIbHOH CTeMeHM JIMMOHH- 
TM3HPOBaHHbIM, TvlayKOHHT, TYPMaJIMH HM YePHble MMHEepavJIbl, CpeAH KOTOPbIX 
Wupe Bcero pacMpocTpaHeH UJIbMeHHT, HECKOJIbKO MeHee THTAHOMArHETHT H elle 
MeHbllie MarHeTUT HW remaTuT. M3penka BcTpeualoTca CBeTJIbIe CJIOZbI, COJIOMKH 
CJIOMUCTHIX CaHUeB HW MecuaHHKOB, yrviuctce BelllecTBo. Mectamu NOABUJIAIOTCA 
amduOovibl: Yep HO-3eJIeHble HU CBeTJIO-3eJIEHbIe POrOBble COMAHKH, AKTHHOVJINT, Tpe- 
MOJIMT HW BOSHHKaIOUIMH 3a UX cueT acOecT. M3penka BcTpeyatoTca rpanat, NHPOK- 
CeH, 9IIMOT, KHAHUT, FHMC, PIOOPHT, NUPpOTHH, MapKa3nT, WpekOep3suT, Wup- 
KOH, XAJIbKONUPHT, 30JI0TO H KHHOBapb. . 

Ilo mepe yBemuyeHuA COepKaHHA KHHOBapH OOLIMH COCTaB HepacTBOpHMO- 
TO OCTaTKa YCJIOXKHAeTCH TIaBHbIM OOpa3s0M 3a CUeT YBeJIMYeHHA KOMHMYECTBA 
pa3HooOpa3Hbix CJIION: OebIX, OypOBAaTbIX, OYTbIJIOUHO-3EJICHBIX, SEJIEHbIX, PO3O- 
BbIX, 3OJIOTHCTHIX, TOMVObIX HT. J. 

Ilo BHelinemy Buy BCe MHHePaJIbl MOMKHO PasfeJIMTb Ha NATH Ppynn: 

1. Beccbopmenuble, O¥eHb 4aCTO C Pa3s/JIOXMAYCHHbIMH KPaAMH: BCe yrsucTOe 
BeWeCTBO, OO/IbINaA YaCTb JMMOHHTA VM HallelO NeMMTH3MPOBaHHOrO NOsIeBoro 
wnata. BosHuksiq OHM, MO-BHHMOMY, NyTeM TepeHoca TeKyYHMH BOaMH. 

2. Yraopatble, YaCTbIO OKaTaHHble, HHOra C COXpaHMBIIMMMCA rpaHAMH: 
BCA CJOLa, aMuOOJbl, MHPOKCeHbI, KNAHHT, THTAHOMAFHETHT, HJIbMeHHT, rpa- 
HaT, OosIbIlad YacTb KBaplla, MeHbIWaA YacTb WOveBporo WnatTa uw sosoTa. Ecau 
yuecTb, UTO u3pelKa B WpoOax MpucyTCTByIOT COOMKH CJOANCTOTO ClaHia 
llecuaHuka pa3MepoM JO 3,7 MM, TO CTaHeT COBeEPpIWIeHHO OYCBHAHbIM BO3HHKHO- 
BeHHe 9THX MHHepasOB IyTeM MepeHoca TeKYYHMH BOaMH. 

3. Tlcesyomopdosbl 10 OpraHHyecKHM OCTATKaM: BeCb MapKa3HT HM TviayKo- 
HUT, OobWWad YaCTb MMPHTA, JIMMOHHTA MH 30JI0TA, MeHbllad YaCTb KBapila U KH- 
HoBapH. Bo3HHKsIM M3 pacTBOPOR, B YCJIOBUAX 3aCTOMHEIX BOL. 

4. TIcesnomopdo3bl mo KpHCTasaM: JIMMOHMT NO MMpHTy. CanqeTeibcTBy!0T 
06 M3MeHEHHH yCJIOBHH MuHepasooOpas0BaHHA. 
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5. Orpanenuble KpHCTaJivibl: XOPOWO rHIC MH WHPKOH; MIOXO MMpHT H XaJib- 
KomupuT. Bo3HukKsM, MO-BHAHMOMy, CaMOCaO4HbIM IlyTeM. 

B HepacTBOpHMOM OcTaTKe HaHOOJIbLy!o POJIb UrpaloT OOJIOMOUHbIE MHHEpa- 
Abl, MeHee — MiceBgOMopdo3bl MO OpraHH4yeCKMM OCTAaTKaM. 

TlonesHpie MHHepadibl, 3acCJlyxKHBalOWMMe BHHM@HHA, HCMHOFOUMCJIeHHBI: 
W{HPKOH, XaJIbKOMMPHT, 30JI0TO HM KMHOBAapb. 

UlupKon BcTpeyeH TOKO B OLHOM OOpasue H3 Enbita, roe OH MpescTaBJeH 
ABYMA KOpOTKocToOuaTLIMH, CPOCIIMMUCA MOUTH NOL MpAMbIM yrJIOM KpucTa- 
jamu, pasmepom yo 0,43 mm. Ero cojepxkanve Ha oOpasen 0,0011%. 

XasbKonUupHT OOHapyxKeH B Kapbepax Evpua B 13 us 34 oOpasiios, uM 
B 38% UX KO/IMUeCTBA, B Bue Oec*OpMeHHbIX 3epeH, HHOFa Cpociuxca Cc Mup- 
POTHHOM, pa3mepamu Jo 0,36 mM. Coep>KaHHA XabKOMMpPHTA M0 OTJe/bHbIM 00- 
pasiiam qocturaroT 0,0077%, a B cpewHemM Ha 06a Eneukux Kapbepa 0,00026%. 

3010TO BCTpedaeTCA B TOHKHX JIMCTOUKAaX, OOBIYHO OUCHb MeJIKHX, He Tpe- 
BbIMaIOWLMX HeCKOJIbKUX COTHIX Ose MUJIuMeTpa B MonepeyHuKe. Oxo o6Ha- 
py2KeHo B Tpex Kapbepax: IonorHaupili 3aBogz, Opsosckue u ocobenHo Boproa, 
rye OHO BCTPeYeHO B YETBEPTOH acTH BCeX OOPa3OB B Bue JIMCTOUKOB pasMepa- 
mu 70 30—40 p, uTo gaeT Ha BCe OOpasiibl comepxKaHue Mopagka 0,00001 %. 

Kunopapb pacmpoctpaneHa nopcemectHo (B 14 u3 15 Kapbepos) — nouTH 
p momoBuHe (223 us 476) o6pa3ion, B AByx cbopmax: 1) o6m0mMouHbIe 3epHa 
C yrlOBaTbIMM HJIH CrviaxKeHHbIMA OYepTAaHHAMH, U3pelKa C COXpaHHBLIMMHCA 
rpaHamMu u 2) JIMCTOBaTbIe CPOCTKH TOHKO3CPHUCTHIX OCTPO OrpaHeHHbIX KPH- 
cTamukos. Ileppas, HavOoulee paclipoctpaneHHasd, pa3HOBHAHOCTh KHHOBapH 
HepeHeceHa TEKYYHMH BOWaMu; BTOPad, PEAKO BCTPeyalolaAcA, paSHOBHAHOCTb 
KMHOBapH OTJIOKeHA MKU3HEMEATEIbHOCTbIO OakTepHH B 3aCTOHHbIX BOWaX Ha 
opraHwyecKux ocTaTKax. PyKopoycTByscb KJlaccHpuKkalwuHeh H. M. Crpaxosa 
(), mepByto Hao CUMTATb CeMMMeHTALHOHHOH (pH MeXaHuyeckom cmoco6e ocaxK- 
eHuA), a BTOpylo — AMareHeTu4ueckoH. 

Pa3mepbI 3epeH OObIMHO He MpeBbilliaior 0,2 MM, peKO AocTuraioT 0,5 MM 
(NonorHaupilit Sapon). JIucToBuquble cKoNIeHuA MOryT ZocTuraTb | mm (Ilonor- 
HAHbIA Sapon). 

ToubKO B O2HOM u3 15 Kapbepos (AmeKcHHCKOM) cOBCeM He ObIJIO KMHOBapH. 
Cpequue coxepskaHuA KMHOBAPH B OCTAJIDHBIX KapbepaX H3MCHAJINCh B WHPOKHX 
upemestax: MeHee 0,00001% — Ouxacosckui, Bepesoscxni, Andeposcknit u 
Xpanospuukuk; oT 0,00001 no 0,0001% — Maneesckuii, Jiokunckue, Monomp- 
ckni, Eneuxue u Wepranuucknit; spite 0,0001 % — Opsosckue, BoproubeKnit, 
FlonoTHAHo3aBozcKui, CepeO6pauckui u AmekceescKuit. 

Mo Bospactam (Ta6. 1) kHHOBapbcosepxKalllNe H3BECTHAKH PactipeyensoTca 
paBHOMepHO Ha BCeM IIPOTH2KeHUH OT BepXHero JeBOHA JO BepXHero Mevia. Ha 
TePPHTOPHU WeHTPaJIbHBIX OOaCTeHl KHHOBapb Tak»Ke pa3OpocaHa BCIORy, He 
TArOTeA HH K KAKMM PaSHOBHAHOCTAM M3BecTHAKOB. IloppileHHble cosepxKannA 
KMHOBapH MOPryT OKa3aTbCA B JIIOOOM MECTE, B JOObIX H3BeECTHAKAX J060F0 BO3- 
pacra. Kouuuectsa KHHOBapH NouTy LemukKom (Ha 99 %) npuxonATcA Ha pasMepbl 
3epeH KpymuHee 30 p, mpvyem Ooubllad MONOBUHAa (62,3%) cocpeyqoToueHa B Ca- 
MOM KpytHOM Kuiacce (—250 +125 w). Sto o6cTosTembcTBO yKa3bIBaeT Ha BO3- 
MOXKHOCTL OOHAPyKeHHA elle Oosee BLICOKUX COepKaHNii B Kmacce + 250 wp. 

TakuM 06pa30M, KHHOBapb ABJIACTCA ONHUM U3 CaMbIX WIMPOKO pacmpocrpa- 
HEHHEIX MMHepasoB, BcTpeyascbh B 46,4% Bcex O6pasioB KapOonaTHbIX nopoy 

_Pyccxow maatdopmet. 

Ee cogzepkaHva M0 OTJebHEIM OOpasilaM MOMBepKeHbI BECbMa CHJIbHBIM KO- 
aeOaHusm, Noxoya no 0,0072% (Monoruaupit 3apon). B mpemenax Kapbepa 
BO3MOXHBI OTJMUNA BCOTHH, THICAYM HM axe JecaTKu Thicay pas ([lepranuu- 
ckuH, Boprompcexul, [onoTuanosapoycKnii), 

A. E. ®epcman (7), ccbimascb wa K. A. Henanxesuya, TIpHHuMaJ, 4TO 
apTyTb MO pawuycy HOHa SHAOKPHMTHO pacceAHa B KaJIbILHeBbLIX COCEHHEHUAX», 
HW MOSTOMY CUMTAaJI BCIO CONepKalllyiocA B MOPOsaxX PTYTb uZOMOpdHO BxXOLAIMeH 
B pellleTKH ApyruxX MMHepasos. B cooTBeTCTBHH C STUMM MpelcTaBIeHuAMH Ha- 
XOJIMJIMCb M NpakTuyeckue BbIBOAbI A. E. Depemaua (3), ompeqemaBilero nepcnexk- 
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| TuBbI Pycckol muaTdopMbl BMOmHe GesHagexKuo: «Mbi 3fecb He 2KeM B OCasoU- 


HOH CBHTe... TAMKEJIBIX MHHEp aJIOB». 

Ilpupenenusie WaHHble COBeEPLICHHO 110-HOBOMY OCBellLaloT BO3SMOXKHOCTH 
Pycckoli naT@opMbI: pTyTb B H3BeECTHAKAX HHAMBULY asM3MpOBaHa B BUJe KUHO- 
BapH, Oovblllad YaCTb KOTOPOH MpHHeceHa B OOJIOMOUHOM Bue TeKYUMMH BOMas 
MH 4 MeHbIUaxA YaCTb OTJIOMUIACh U3 PpacTBOPOB Ha OpraHHyecKHX OCTaTKax B 3a- 
CTOHHBIX BOaX. 

Ta6Oauna 1 
Pacnpefesenne MecTOpoxK envi H3BeCTHAKOB M0 BospacTaM 


| Comepauue KHHO* 
Bospact -  Mecropoxfenne ! PacnonomeHue Sy Bees 
| cpeq Hue BbICHIHEe 
| Cre. Maactrpuxt AmnexkceeBcKoe Mopxosckan ACCP 0,00041 0, 00080 
Po. Kasauckuit Iepranmunckoe TopbkoBckan 06m. 0,000080 | 0,0011 
Co. IxKenpeKult Bopo6beso-Jliokuuckoe| Baagumupcxaa 067. |0,000028 | 0,00093 
X panoBulikoe Tam xe 0, 0000094 } 0,00013 
Cs. Txembckuii =u | AndeposcKoe Tam xe 0,0000027 | 0,000045 
KaCHMOBCKHIi 
Cgm. Mauxospckuh u | ManeescKoe Pa3auckan oO. 0,000020 | 0,00040 
noJOMbCKUH TlofombcKoe Mockoscekast 06.1. 0,000052 | 0,00080 
Civ. Oxkckuit Ouxacosnl Topp TysbpeKan ou. 0,0000020 | 0,000044 
CepeOpanckoe Mockogpckas O62. 0,00035 0,0012 
TlonoTHaHO3aBoACcKoe | KanyxcKaan 06. 0,00033 0,0072 
AgeKcuHcKoe Tysbcekaa 060. 0 0 
Dsim. Jle6enaucku u | OpsopcKkoe Opsospckaa O6n. 0,00010 0, 00080 
evel Kut BoprompbeKoe Jlunenkaa o6s. 0,00014 0,0052 
Eveukoe Tam Ke 0,000078 | 0,0024 
Bevesopckoe Tam xe 0, 0000033 | 0,000046 


Uccuieqyemble o6pa3ibl B3ATbI C MeCTOPOKMCHHH UHCTLIX H3BECTHAKOB, 
T. @. H3 MECT, re JeATeJIbHOCTb TeKYYUX BO Oblia CMMUKOM ca6oh AA MpH- 
BHOCa O6JIOMOUHOFO MaTepHaa, HO CJIMIUKOM CHJIbHOM JIA OTIOHKEHUA PaCTBOPeH- 
Horo MaTepvana. MecTopoxeHHA 4HCTEIX H3BECTHAKOB ABJIAIOTCA MeCTaMH, 
HeOarOmpHATHbIMH WIM MaJIO OarONpHATHBIMH VIA OTJIOMKeHHA KMHOBAPH, 
cojlepKaHua KOTOpOH OylyT BO3pacTaTb B ABYX HallpaBJIeHHAX: 

1. Ilo panpaBenuio K PauvAM, OOPa30BaBLUUMCA NOX BO3LeHcTBHeM Oosee 
OMUBJICHHOM JCATEbHOCTH BOJbI (MeCUaHHCTbIe H3BECTHAKH), OyeT BO3PaCTaTb 
cojepxkanve o60MouHOM KHHOBapH. Kpome Toro, no H. M. Crpaxosy (4), Ha 
Webbe HW B ero BEPXHel YaCTH B MOJOMUTAX HW JOJIOMHTH3HPOBaHHbIX H3BeCTHA- 


_KaX MOryT BO3HHUKHYTb pyJbl CBHHIa, WHHKa H CepeOpa. 


2. Ilo nanpaBnenutio kK Paluam, OOpas0BaBLIMMCA B 3aCTOHHBIX BOmaX (rin- 


HUCTbIe H3BeCTHAKH), OyjeT BO3pacTaTb COJepKaHhe KHHOBAPH, OTJIOMKEHHOH Ha 


opranvyeckux octaTKax. Jlna Hee OyyeT UMeTb 3HayeHHe BbIBeeHHas 
H. M. Crpaxospi (!) saxonomepxocts: «Uem MeHbllle KlapK 9JIeMeHTa B OCaOu- 
HBIX MOposax, TeM OOJIbITyIO POJIb HIpaloT MpoOlleccbl AMareHesa B BOSHHKHOBE- 


HHH ero OCaJOUHBIX MecTOpOxKeHHh». 


IleneycTpemMseHHO MOcTaBJIeHHble MOMCKH, HECOMHEHHO, IIpHBefyT K OOHapy- 
2KeHHIO Oowlee BLICOKUX COLEpKaHHH, a MOXKeET ObITb U MECTOPOKJeHUH. 
B 3akl10ueHHe aBTOP BbiIparKaeT CBOIO riyOoky10 OarogapHocth B. ®. Tnyx- 


- HHKOBOM 3a TBOPYeCKoe yuacTHe B PaspaOoTKe METOAMKH HM BbIMOJIHeHve aHasu- 
308 u VM. B. Tyntosot 3a mpegocTaBnenve OOpaslos AIA aHan3a. 


IlentpambHaa 9KcnequLnA Tloctynusto 
Teomorwyeckoro yipaBJeHHA LeHTpasbHbIX PaHOHOB Il XI 1959 


IMTHPOBAHHAA JIMTEPATYPA 
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FEOJOLPHA 


B. H. WIEPBHHA 


PATMUUAOCTS HU WHKJIMYHOCTb OCAXKOOBPASOBAHHA 
B PA3PE3E COJIAHOM TOJILMM CTAPOBHHCKOFO MECTOPO)KAEHHA 
KAJIMHHbIX COJIEM 


(II pedcmaeaeno axademuxom H. M. Cmpaxoeoim 3 XII 1959) 


Crapo6uHckoe MecTopoxyeHve KaJIMHHbIX COJIeH HaXOJHTCA B IOMKHOK YacTH 
Benopyccxoh CCP, B63 OHOMMeHHOrO roposcKoro mMocesIKa, K Ory OT 
r. Cayuxa. [Ipuypoyeno ono k KpaltHelt cepepo-3anagzHol uactu IIlpunatcKoro 
mporu6a, KOTOpbI ABAAeTCH ceBepO-3allaqHbIM OKOHYaHHeM J[HemposcKo-J[o- 
HeI[KOM BaqMHbl. SHAaYHTeJIbHYIO UACTb Ppaspesa OCaMOUHbIX OCOPasOBaHHH, BbI- 
nowHsrouux Ilpunatckua mporn6, cularaioT BepXHeeBOHCKHe COJI@EHOCHbIe 
OTMOXKeHUA, OOpasyroulMe OOWupHI IIpunatckuh comaHon Oaccetin (?). OOulaa 
MOULHOCTb COJICHOCHBIX OTJIOXKeHHH STOO OacceHHa B ero 1OrO-BOCTOUHOH HU BOC- 
TOUHOH YacTAX JocTuraeT 2000—2500 Mm, Ho K 3amafly yMeHbllaeTcA lO HECKOJIb- 
KMX COTeH MeTpoB. B cBOeM TIOJIHOM Pa3BUTHM 9TH OTJIOXKEHHA COCTOAT M3 JBYX 
COJMHbIX TOJIUL (HHXKHeH—BePXHEJIHBEHCKOrO, BepXHeH — JlaHKOBO-JIeOeAAH- 
cKoro BO3pacTa) HW pa3jleJAIolWleH HX Me*KCONeBOH TJIMHHCTO-MepreJHCTOH TOJI- 
uiu (3aqoHCKoO-evlel\Koro Bospacta). B KpaHHel ceBepo-3amamHol uacTu Oaccelina 
(B CrapoO6uHcKoM palione) HWKHAA COAHAA TOMMa OTCYTCTByeT, OyRy4yH 3aMe- 
eHa JIMHHCTO-MepreJIMCTbIMH KapOOHaTHO-cybaTHbIMH Nopofamu. Bepxuaa 
Ke COMAHAA TOMA HMeeT YMeHbINeHHY!O MOLLHOCTb (OT 220—250 0 250—600 m). 
Tlepekpbipaetca OHa, TaK Ke KaK MH B Apyrux palionax IIpunarckoro comaHoro 
SacceliHa, CepOWBeTHOH FIMHUCTO-MepresMcTOH TOJMMeH MaHKOBO-JeOeAHCKOTO 
BO3PacTa MOLLHOCTHIO 220—250 M, a moycTusIaeTcA — KapOoHaTHbIMH, Kap6ounatT- 
HO-CyJIbDaTHBIMH HW MePpreJIMCTbIMH NOpodaMu, BEPXHAA YaCTb KOTOPbIX HMeeT 
TakxKe JaHKOBO-sleOeqAHCKHU BO3pacT ('). 

B paspese cosHou Tou CrapoOunckoro paoHa Xopollo BbIpaxkena pxT- 
MHUHOCTb WM IWMKJIMYHOCTS OcayKooOpas0BaHHA. B oOulemM BuJe TOa mpelcTas- 
JleHa YepeOBaHHeM TOPH3OHTOB COJIAHBIX H TJIMHMCTO-MepreJMCTbIX TMopog. 
H te 4 pyre ropH30HTbI HMEIOT CIOMRKHOe CTPOeHHe, HO XOPOlo napannenu- 
3yIOTCA MEK Ay COOO!W MO MOULHOCTH, MOJIOXRKeHMIO B paspese HU MO OCcOOeHHOCTAM 
CTpoeHHa. 

_ CoutHble TOPH30HTbI CIOKeHbI KAMCHHOM COJIbIO, KOTOPad coyepxKuUT TO 
Soubilee, TO MeHbIllee KOJIMYeECTBO MpPOCMOeB COMAHbIX TIMH WM IJIMHHCTO-Mep- 
PeMMCTHIX NOPOA pasMMYHOH MOMLHOCTH (OT JOuIeH MUJIIMMeTpa JO HeECKObKUX 
MeTpos). B KameHHOM coum HaOMOLaeTCA XOPOLIO BEIPAaKeHHaA TOAMGHO-ce30H- 
HaA PHTMHYHOCTb, OCHOBY KOTOPOH OOpa3yroT TOAMYHO-ce3OHHbIe rasIMTOBbIe 
COM MOMLHOCThIO OT 3—5 fo 8—12 cm. OryenstoTca OHM Apyr OT ipyra, Kak 
MpaBusO, OYCHb TOHKUMH (OJ M NepBble CAMHULUbI MHJIMMeTpOB) roqu4HO-ce- 
SOHHDIMM MPOCIOAMM 3eJIeHO-CepPbIX COJIAHBIX TVIMH; HHOFa MOULHOCTb Mpocso0esB 
9TUX TIMH NocTuraeT 1—2 cm. Ha oTebHBIX UHTepBasax Trosu4HO-ce30HHad 
PHUTMUYHOCTh B KaMCHHOM COJIM OblBaeT BbIPaxKena HeoTYeTAMBO. O6yc0BIMBa- 
eTCA STO TEM, YTO TOMMYHO-Ce3OHHbIC NPOCAOM COMAHBIX TMH 3aMellaloTcsA Mpo- 
CAOAMH KAMCHHOM COJIM, COLepKallleH SHAYHTeNbHOe KOJIMYeCTBO paccedHHbIX 
PIMHHCTBIX MPHMeceM JI PacceAHHOrO TOHKOMNPH3MaTHYecKkoro aHrHpuTa. 
B Oonee peqKux cy4adX TOAMTHO-Ce3OHHbIe NPOCION COMAHIX PMH 3aMelLaroT- 
CA TOHKHMH TaJIMTO-aHTHIPHTOBBIMA NPOCJOAMM, OCHOBHY!O Maccy KOTOpbIXx 
CilaraeT TOHKONPH3MaTHYeCKMH aHTMypUt. 
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_Tlomumo roqvuHo-ces0HHbIX PHTMOB B COJAHBIX FOPH3OHTAX XOPOLIO BbIe- 
JOTCH Take H MHOFOJIETHHE PHTMbI OCalKOHakoNeHua. IIpencrapsenbl OHV 
(PeOBaHHeM M1aCTOB KaMeHHOHM COJIM (MOULHOCTbIO B EMMHUILbI MeTPOB, C Fo- 
4HO-C€30HHOH CJIOMCTOCTLIO) H MWaCTOB TJIMHHCTO-MepresMCTLIX MOPOs MOLL- 
®CTbIO OT MePBbIX Je€CATKOB CaHTHMETPOB JO HECKOJIbKUX MeTpoB. I wHHHCTO- 
premucTbie Nopoybl, KaK MpaBusio, TOHKOCIONcTH. Bo mMHorux culy4yanx 
HUX MO H3MeHeHHIO COCTaBa MH KOJIMYeCTBEHHOMY COjJep%KaHuio KapOonaTos, 
Wak Ke NO MpPOCJIOAM rHuNCca MW AHTHAPHTa MOKHO YCTaHOBUTh HaIMUNe FOLMYHOH 
fouctocTu (c MOU[HOCTbIO ClOeB OT AOVeli MO HeCKOMbKHX MUMJIIMMeETpOB). 
HOMLHOCTb MacTOB NOpos B MHOFO/IeTHAX PHTMAaX MOKa3biBaeT, YTO MacTHI 
M€HHOH COJIM OOpasoOBaJIMCb B COJePOAHbIX BOMOeMAX, CYIECTBOBAaBLUMX Je- 
TKM JeT (10 COTHH), a MWaCTbI PIMHUCTO-MepresMCTHIX MOpO — B OTHOCHTEVIb- 
) ca60 3aCcOuIeHHEIX BOOeMaX, BPeMA CYLeCTBOBAHHA KOTOPIX H3MepsAJIOCb 
DTHAMH HM TepBbIMH ThICAYaMH JeT. 

: Hekotopble comsHble ropu30nTe! CrapoOunckoli comAHOl TOM ABIAOTCH 


JIM@HOCHBIMH, IIPH4¥eM B TpeX FOPH3OHTAX KaJIHCHOCHOCTh BbIpaxKena Ha OOub- 
MX MMOWlaqAx, a B Tpex Apyrux — HaOsofalach WHlb cnopayuyeckH (B OT- 
JIbHBIX CKBaKHHAX). KasMenocHocTb o6ycsIOBIeHa HaJIMYHeM BKpalJeHHBIXx 
CJIOUCTHIX CHJIbBUHUTOBBIX Nopog (*) HW JOKaIM3yeTCA B CpefHel YaCTH COJIAHBIX 
DpusonTos. B cBx3H Cc STHM B Mpefemax KaJIMeHOCHBIX. COJAHbIX FOPH3OHTOB 
(O4UTH BCerqa MOXKHO BbIeUTb TPH MMHepasloro-NeTporpaduyeckue 30HHI: 
}) BEPXHIO10 FaJIMTOBy10, 2) CHJIbBHHHTOBYt1O (cpeHio10) HU 3) HHKHIOIO PaJIMTO- 
vyio. B OAHOM U3 COJIAHBIX FOPH3OHTOB BHYTPH CHJIbBHHUTOBOM 30HbI Habulosa- 
(OCb 3HAYHTebHOe KOJIMYECTBO Mpocso0eB KapHaJJMTOBLIX Nopon, Ouaromapsa 
(@My KOJIMYCCTBO MHHEp aloro-NeTporpadHuecKkHX 30H B 3TOM TOPH30HTe BO3pOC- 
¢o yo natu: 1) BepxXHas ramuToBana, 2) BepXHAA CHIbBUHUTOBAaA, 3) CHIbBH- 
[MTO-KapHaJIMTOBasd, 4) HWKHAA CHIbBHHATOBaA UM 5) HWKHAA PaJMuTOBaA. 
[HHUCTO-MepreJIMCTbIe TOPH3OHTH!, YePEAYIOWNeCA C COJIAHbIMH, CJIOMKEHbI 
}OJIDIIMM KOJIMYECTBOM Pa3SHOBHAHOCTeH FIMHUCTHIX H MepreJIHCTbIX MOpoy 3e- 
leHO-ceporo WBetTa. Cpeqv HX BBIJeAIOTCA THIMMYHbIe COAHDIC TIMHbI, JO0- 
MUTOBbIe, H3BECTKOBO-JIOJIOMHTOBbIe HM H3BeCTKOBbIe€ MepreJM HU rsiMHbl. B nox- 
iMHEHHOM KOJIMYeCTBE BCTPedaIOTCA TIHHUCTHIe JOJIOMHTLI HW JOJIOMUTOBLIe H3- 
BeCTHAKH WH H3pesKa TOHKHe Mpocsou runca uv axruyputa. Muorga BcTpeyaioTca 
IPOCJIOW NecuaHHKOB (KBaplIleBO-MOJIEBOMINATOBEIX) C THICOBbIM, aHTHLPHTOBbIM 
{JIM TaJIMTOBbIM WemMeHTOM. UacTbl TOHKHe Mpocsion KamMeHHOH cou. [lopogn 
‘JIMHHCTO-MEpreJIHCThIX TOPH30HTOB—OTYETJIHBO CJIOHCTbI€ C MOLLHOCTbIO CJI0eB 
oT WOIeH MUJIHMeTPOB JO HeCKOJIbKUX eCATKOB CaHTHMeTpoB. Ilo u3MeHeHHIO 
Olep#KaHHA WM KayeCTBEHHOMY COCTaBy KapOOHaTOB B IJIMHMCTO-MepresiHCTbIXx 
‘OPH3OHTAX YCTAHABJIMBaeTCA PHTMHYHOCTh OcaqKOOOpasoBaHHA, KaK FOMMUHO- 
e30HHaA (C MOULHOCTbIO C0eB OT Ose TO HECKOJIbKUX MHVJIJIMMETPOB), TaK H 
MHOTOJIETHAA (Cc MOILHOCTHIO CIOEB B CAHHUIUbI HM NepBble JECATKH CAHTHMETPOB). 
B npeo6s1azatoliem OoubUIMHCIBe CJly4aeB COJIAHbIe HM PIMHMCTO-MepresucTble 
‘OpH3OHTHI CoMAHOK TomMyH CrapoOuncKoro paliona BbifepxaHbl Kak MO MOLLI- 
{OCTH, TaK H M10 OcOoOeHHOCTHM pa3spe3a. Buarogapa 2TOMy cTpaTud@ukallua Tou- 
IM ABJIACTCA BECbMa OTYeTIMBOM, a MapaemMsallud H MHJeKCalluaA TOPU3OH- 
rOB OCYILECTBIAeTCH CPaBHHTeJIbHO JerKo. IIpu pacuseHeHuv CONAHOK TOTUIM 
STapoOuHcKoro paiiona aBTopoM Obiia MpHHATa «HOMepHaa> MHMeKcalluA. Tlep- 
3bIM (CBepXy) CO/MHbIM ropH30HTOM (1) Ha3BaH BepXHMM BbILep%KaHHbIM Kasne- 
HOCHbIMi TOPH3OHT. Bropov Bbiep2KaHHbIM KaJIMeHOCHBIM TOPUSOHT (cpequnit) 
)KAa3aJICA TIPHYPOUEHHBIM K 3-My COMAHOMY TOPH3OHTY, a TpeTHH (HHxKHHH) Ka- 
IMeHOCHbIi ropu30HT K 8-My cOMAHOMy TopH30HTy. CmopanuyecKkan KamMeHoc- 
10CTb OTMC4eHA OTICJIbHEIMH CKBaxKUHaMU B 4-M, 9-m u Il-M couAHbIX ropH- 
30nTaX. [IA TIHHHCTO-MepresMCTHIX TOPH3CHTOB NpHHATA Ta %Ke HyMepalina, 
40 c OOaBseHvem OyKBEI @. Tnuuucto-mepresuctbili ropusouT la noycTunaer 
|-11 consHoi ropusonT, 2a — nogcTuaaeT 2-H commHOK ropusonT UT. Q. (puc. 1). 
BOsIbINIMHCTBO COMAHbIX H TJIMHHCTO-MepreJIMCTbIX TOPHSOHTOB ABJISAIOTCA BBI- 
[epKAHHBIMM MO MOLLHOCTH H OCOOeHHOCTAM paspesa Ha BCeH NuoMlagqu Crapo- 
SMHCKOrO paliona. Hexotopoe ucKsmOveHHe COCTABJIAIOT TOPH3OHTHI 6, 6a, 7 
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7a. J\na HAX XapaKTePHbI 3HAYHTe/IbHbIe KOJIEOAHHA MOULHOCTH KH HeEYCTOHYH) 
BOCTb CTPOeHHA paspe3a (IC COOTHOWIeHHIO NpOcJceB COJIM M PIMHHCTO-Mepre; 


JIMCTbIX ToOpoy). 


Kaxklad Mapa conpsxKeHHEIX MO HOMepaM ropH3OHTOB (COJIAHOH M MOMCTH 
ylajouleli erC TIMHMCTO-MepreJucTbI) OTOOpaxkaeT coOOI0 MaJIbIK WHKJI OCAaZKOs 
oOpasospanua. TMHucTO-MepresMCcTbIM TOpH3OHT XapakTepu3yeT MepByl0 MOdJ1O- 


S 
Q 


Ne 
WS 


Gepxnud bonousoll uukn 


ees 
10 
[_|z 
4 Feed gy 
aa 
Ss 2 
193 WV 
’ 
= 1s 
40 3 60 90 1lu 


Puc. 1. CBonupili paspes cous- 
HOH Tom CTapoOuncKoro 
MCCTOPOKCHHA KaJIMHHbIX CO- 
ne. / — Haqcomenocnple riu- 
HHCTO-MEpreJHCTbIe OTIO2*Ke- 
Hua; JJ — comauple ropu3on- 
tet; //7 — cubBHHMTOBEIe 30- 
HbI COJIMHBIX TOPH3OHTOB; 
/V — raMHHCTO-MepreaucTEre 
ropusontp1; V — noycomenoc- 
HbIC PIHHHCTO-MepreuCcTHIe H 
KapOOHaTHO-CyJIbaTHEI e OT- 
JOKCHHA 


BHHY Masloro WHKsa— MepvHoq cyillecTBOBaHHA 
OTHOCHTebHO cla6o 3acosleHHoro Bosoema. B no- 
CIeHEM MpOXOLMa MOMTOTOBUTeJIbHaA CTaMA Me- 
TaMOpdu3allu BOJbI, BO BpeMA KOTOPOK HeoOparTH- 
MO H3MCHAVICA ee COCTaB, OCaKLaIMCb TpyMHopac- 
TBOPHMbI€ MUHepaJIbl NOCTOAHHBIX TBEPALIX Pas U 
IIPOHCXOAHJIO HaKOMJIeHHe KOMMOHEHTOB, cmoco6-; 
HbIX Y€pXKUBATbCA B PACTBOPCHHOM COCTOAHHH B 
6ouIblUUX KONIMYeCTBaXx. CoJIAHOM TOPH3OHT XapaK- 
TepH3yeT BTOPy!O NOJIOBHHY MaJIorO WukKIa ocay- 
KOOOpa3s0BaHHA — NepvHoO CyWlecTBOBaHHA coJle- 
pogqHoro BOROeMa, B KOTOPOM, B Bue CaqKH Ne- 
PHOMMYeECKHX MHHEePaJOB, MpOMCXoyNJa pasrpy3ka 
MeTaMOp@u30BaHHOH VM CHJIbHO CryWeHHOH BOJbI 
OT JJ@rKO paCTBOPHMbIX KOMIOHEHTOB. 

B pa3vIvuHbIx CKBaxKHHax CrapoOuucKoro palio- 
Ha Ca€MbIM HHKHHM ABJIAeTCA He OHH H TOT Ke CO- 
JIAHOM ropusoHT. B cKBaxkuHe Ne 27 HuxKHHM ABJA- 
etca 11-1 comsHow ropH30HT, B CKBaxKuHe Ne 18 — 
13-i1 ropH3oHT, a B CKBaxKuHe Ne 12 — 15-H. Oto ro- 
BOPHT O TOM, UTO Mpollecchl coueOOpa30BaHHA Haya- 
JIMCb HE OJ HOBPeMeHHO NO Bceli NioWlayu CrapooOuH- 
CKOrO paliona. SakOHUHJIHCb OHH TakxKe He OAHOBPe- 
MeHHO. Ha 93TO yKa3bIBaeT TO, UTO B OMHUX CKBa- 
XKMHAX paspe3 COJIAHOH TOJUIM BBepXy 3aKaH4HBa- 
eTcH Q-M COJIAHBIM TOPH30HTOM, aB Apyrux 8-M, 
6-m, 4-M, 3-M,2-m usu 1-M COJAHBIM FOpH30HTOM. 
B HeKOTOpBIX 2Ke CKBa%KHHAX Bbille 1-ro coAHOrO 
TOpH30HTa HaOwoOfaeTcA elle PAR COJIAHEIX TOpH- 
30HTOB (fo 4—5). OHH Ha3BaHbl HYJICBbIMU, H, B 
TIPOTHBOMOJOKHOCTh OOJbIIHHCTBY «“HOMEPHbIX» 
TOPH30HT°B, He SABJIAIOTCA BbIepKAaHHbIMH. B 
S9TOM OTHOWeHHH OHH CXOJHbI C ropu30HTamu 6, 
Cas Qinyr a: 

B culyyae OTCYTCTBHA HMKHHX HH BepXHHX 
COJIAHBIX TOPH3OHTOB, YaCTb MOMCTHMAIOWNX HIM 
MePeKPbIBAIOWIMX TVIMHHCTO-MepreJIHCTbIX H Kap- 
OoHAaTHO-CyJIb*aTHBIX MOPOJ, HECOMHEHHO (palivasib- 
HO 3aMelllaeT COOOIO OTCYTCTBYIOULMe COJIAHbIe ro- 
PH30HTHI. 


TlomuMo MaJibIX LHKJIOB OcaqKooOpa30BaHHA, B paspese couAHON TON Cra- 


poOunckoro palioHa MOXKeT ObITb BbIJeMeHO Ba OoNbIIMX WHkwa (HMKHHH u 
BepXHHi). Huxkunli MkII OXBaTHIBaeT COGOH COuAHbIe ropu30nTH 6—15, run- 
HHCTO-MepreJIMcTble TOPH3OHTHI 62—14a uw BepXHIOIO YACTb MOJCOMeCHOCHBIX No- 
pox. B Bepxuuli WMK BXOAAT HyJIeBble COJIAHbIe M rMHVCTO-MepresucTBle ro- 
PHSOHTHI, COJIAHbIe TOPH3OHTHI 1—5 uv rIMHUCTO-MepresJMcTHIe ropusoHTH la—da 
(cm. puc. 1). O6a GombuIMx WHKIa B CBOeEM OCHOBAHHH MMeIOT MOLLHbIe OpH3OHTSI 
TIMHHCTO-MepreJIMCTbIX HM OTUACTH KapOOHaTHO-cysb(*aTHEIX NMOPOA, KOTOPIe 
XapakTepH3y10T COOOIO JWMTebHbIe NepHObl CyUleCTBOBAHHA OTHOCHTeJIbHO 
cma60 SaCOJIeHHbIX BOQO€EMOB MOMTOTOBHTeMbHOH cTaqMM (riMHUCTO-Mepresuc- 
TbIH TOPH3OHT 52 B BEPXHEM IHKJIe HM BEPXHAA YaCTb NOACOMCHOCHBIX OTIOKeHUI 
B HWKHEM Unkle). Campi KOHell KaxkJoro GoubWoro WHKa XapakTepH30BaJCA 
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HeYCTOHYMBOCTbIO pexkuma OacceHHa, B pe3yJIbTaTe Yero B BEPXHEM LMKJe BO3- 
HUKJIM HeBbI-epxKaHHble MO MOLIHOCTH H CTPOeCHHIO «HYJIeBbIe>» TOPH3OHTHI, 
B HUXKHeM IMKsie — TaKkve Ke HeBbIepKaHHble ropu3onTsl 6, 6a, 7 uv Tor 

B Wesom paspes coAHOK TomMH CrapoOuncKoro MecTopoxwK,eHHA KaJIMMHbIX 
Coyle ABJISeTCA IPHMePpOM OTYETJIMBO MpOABJIAIOWeHCA PHTMHYHOCTH HM WHK- 
TIMUHOCTH OCaqKoOOpasoBaHHa. 


Tloctynusio 


VuctutytT reomormueckHX HayK 
15 IX 1959 


Axagemuu Hayk BCCP 
LMTHPOBAHHAA JIMTEPATYPA 


ypceuxo, Tp. Jlenmurp. om. ecrecrsoucnyt., 69, B. 2 (1957). 
6uuna, Mss.,AH BCCP, Ne2 (1959). *B. H. WepOusua, Vas. AH 


FEB. e 
IBCCP, Ne 3 (1959). 


Jloxknagn AkaweMuu Hayk CCcCcP 
1960, Tom 131, Ne 2 


MHHEPAJOLPHA 


B. H. FEPACHMOBCKHM, A. H. NOJIAKOB u JI. N. BOPOHHHA 


ruAPOCOAAJIMT — NOPOXOOBPA3YIOUINWH MMHEPAJ 
HE®EJIMHOBbIX CHEHHTOB JIOBOS3EPCKOrO MACCHBA 


(I1pedcmaeaexo axademuxom A. I], Buxoepadoeeim 17 VII 1959) 


Tleppbie cBeqeHua O rufpocofauTe, TOUHEe O ero H3MeHEHHOH pa3HOBUHO- 
CTH, ONyOAMKOBAaHBI OLHUM H3 aBTOpOB aHHO ctaTbu (B. MW. PepacumoscKum) 
B 1940 r. ('). Sror munepan oOnapyxxeH B JloBosepcKOM IleOUHOM MaccHBe 
(KonbcKuli nomyoctpos) B Mopofxax NepBoH HHTPy3HBHOK da3sbl — MOMKUIUTO- 
BbIX CHCHUTAX, 3aleraloWlHX B Bue KCeHOJIMTOB B Mopofax Oosee NO3AHUX (a3. 
Bo BTOpyl0 HHTpy3HBHY!0 Pa3y MpoHu30- 
IWJIO (POPMHPOBaHHe Jy ABPUTOB-*ou Au- 
TOB-YPTHTOB; B TPeTbIO — SBMaJIHTO- 
BLIX JIYABPHTOB HM CBA3AHHbIX C HAM 
TOpPupOBUAHEIX JIYABPHTOB, TaBHTOB, 
MOHKHJIUTOBbIX COaJIMTOBbIX CHCHHTOB, 
HW B YeTBeEPTY!O — KHJIbHOFO KOMMUIeKca 
TOpOR (MOHUMKUTHI, THHTYaHTbI U Jp.). 

VHi3MeHeHHbIM TuypocoyasuT UuMeeT 
TEMHO-cepyl0, MOUTH YeEPHyio OKpacky 
Bcerga B TOM WH HHOK cTeneHH WeouvH- 
TH3HpoOBaH. Ha OocHOBaHHM aHHBIX XH- 
MMYecKOrO aHau3a (cM. Ta6s. 1) u3Me- 
HeHHBIM ruspocogzamut B.W. Pepacumos- 
CKMM Obl] Ha3BaH “MHHepaJIOM cOjaJN- 
TOBOH rpynmbi» (*). TocaenqHuit paccmart- 
PHBaJICA KaK Pa3HOBHAHOCTb comasuta, 
B KOTOPOM MOYTH BeCb XJIOp 3aMellieH 
Puc. 1. Tuxpocogamut (remupiii), mowKMAH- PyApPOKCHAbHOM rpynmo. [lo3sqHee 3TOT 
THYUCCKH BKJHOUCHHBIN B KaJIHe€BbIN TOJEBOH MMHepaw, mo TIpeNJIOXKeHHIO ©: yay! Bo- 

uinaT (ceppii). Hukxonu ++ i 3 
poObesoh, TakxKe 3aHuMaBlelica ero 
u3y4eHHeM, NOJyYH Ha3sBaHve «ruypocoxasnT». 

Hau uccneqopanua 1958 r. noka3aqu, 4TO B NOMKMAUTOBBIX CHeHHTAX Tep- 
BOH (a3bl OCHOBHYO MaCcy NOMKHJMTOBLIX BKJIOUCHHM COCTaBAAeT He HedeHH, 
He COfjaJIMT MW He aHaJIbIULMM, KaK CUNTaIM paHee, a rugqpocogzanut. [pu npouec- 
CaX BTOPHYHOrO H3MeHEHHA OH YACTHUHO 3aMellaeTCA WeOMMTOM UM Tepexo,uT 
B arperaT ruApocosaiuta u weomuTa. 

T'uapocoyamuT BeTpeyaeTca B H3OMeETPH4eCKUX SepHaXx, a HHOFa B KpuctTas- 
Jax POMOOJOJeKasIpuyecKOorO OOMHKa; PasMepbI BLITeNeHUM OOBIMHO KOMeOsOT- 
ca oT 0,5 qo 5 mM. Oxkpacka MuHepasa cBeTs0-cepaa. TBepyocth 5—6 . Yaenb- 
HbIM Bec OKOO 2,3. Cnatnoctu He HaOsonaeTca. 

Munepan — onruuecku usorponupiii. Tloxasatenb mpenomienua 1,487. 
Ontuyeckoe usy4eHHe MoKasav0, YTOB MHHepavie HaXOLATCA MeKHe BKIIOUCHHA 
(oxon0 0,05 mM) cyapdputos (mupporuna). B orauuHe or cofanuta B 
yAbTpapuoneroBnx My4yax TupocosasuT He sMOMMHeCUUpyer. 

Pacrsopsetca B HCl. Xumuueckuii anau3 npuBeyen B Taba. |, B KOTOpOHi 
AJA CPaBHeHHA aHbl aHa/M3bl COMaMTa H U3MeHeHHOM pa3HOBHHOCTH rHd- 
pocodasHTa—«rupocosasuta» TeMHO-cepol OKpacku. Ilo xuMuyecKoMy cocTaBy 
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ipOcofatMT OM30K K COMaNHTY, HO OTMMUaeTCA OT MOCMeHerO MeHbIIMM CO- 
jPKaHHeM XOpa M OONbIIMM cOfepxKaHHem BoE. Heacen Bompoc c cepoii, 
|EMuve KOTOPOH MoxKeT ObITh OObACHEHO H BKJIOYCHHAMU Cy Ib(tpusOB B rHLpo- 
ajute.Cepa, paBHO KaK HM pyrue 9/leMeHTHI (MCKMIONaA XMOp uM BOY), ON- 


| 
KCIAIMCb H3 PacTBOpa, MOJYYeHHOrO Mocwe PpacTBOpeHHA MHHepaJla B COJIA- 
{f KHCwIOTe. 


Ta6auna 1 


XUMHYeCKHH cocTaB cofmalhTa H THApocoMaJuTa 


) Oxucen ConanuT, % Tugpocoganut, % ee sine ae % 
36,69 eta 34,34 OM pict 39,04 
HeT — — — 0,06 
31,40 ZO; 42, 27,42 0,2704 2, On 
0,85 -- — — 0,05 
HeT — = — 0,65 
CJIe JBI =e = == HeT 
0,03 _ — — 0,07 
0,419 1,48 1,54 0,0274 0,67 
-= —— — — HeT 
25,96 26,67 28,00 0,4516 22,07 
0,23 Onaz 0,45 0,0016 4-16 
0,64 DAO 2,20 0,0625 0,43 
0,38 eZ tL Alte: 0,0371 Ao 
a0 4,93 Dy le 0, 2872 oe 
ol , o,1! Soi 0,59 
| pacTB. ocTa- - 6,48 — — — 
bok 
|CymMa... HOUTA 101,75 100 , 00* 100, 00** 
—O aes Cle — S 1,39 
| 100,32 | | 
Se M. E. Baagumn- JI. II. Boponuna M. E. Baa- 
poBa TMMMpoBa 
ecTOHaxox Jle- Topa Tlonuna p. Mypyau | Honuna 
| Hue Tlyukapyaus p. Moruncyaii 


— * Tlepecuutan na 100% mocae pbluvtaHua HepactBopumoro ocratka (6,48%). 
** Tlepecuvran na 100% nocne BeluvTtaHua HepacTsopuMoro ocTatKa (16,52). 


Pacuer copmyapt rugzpocoganmuta Nay [AleSie(O,OH)25][01,33 Cl,,67], 13 Aan- 
1X XHMHUeCKOFO aHasiv3a MOKasblBaeT, ITO MHHepad STOT OWIM30K K CcOfaJINTY, 
) OTMMUAeTCA OT MOCMeLHerO MeHDINMM KOJIMYeCCTBOM XJIOpa HM NpucyTCTBHeM 
(LPOKCHJIbHOM rpynmpt OH. 

Tle6aerpaMMbi ruypocoflasuta u cOfaluTa, NOyYeHHble B KPHCTaJ/JOXHMUYEe- 
‘oli sa6opaTopHu mo pyKosoyctBom E. C. MakapoBa, aHaslOrMuHbl, HO OHH 
CKOJIbKO OTJIMUAIOTCA OT JeOaerpaMMbl HCKYCCTBEHHOPO COsasuTa (cM. Tad. 2). 

Kak yxKe OTMe¥as0cb Bbile, THAPOcoAaMT ABAeTCA XAPAKTCPHBIM MUHEpa- 
M MOLKVJIMTOBBIX CHeCHHTOB repBoll (ba3bl MHTPy3HH. OTH Mopofpl cocToat 
OCHOBHOM H3 KaJIMeBOro NoweBoro WMaTa, He HMerollerO NePTHTOBbIX BPOCTKOB, 
KOTOPOM IIOHKMJIHTHYCCKM BKIIOUCH THApOcosasuT (puc. 1), HecbemuHa MaCco- 
aCHOM OKPackH UM WesouHOrO amduOosa, HHOTa B HUX HaOsloaeTcA OuOTHT. 
3 AKICCCOPHHIX MHHepaJlOB MPHCyTCTBYIOT CipeH, HJIbMCHHT, alaTHT H MMHepa- 
st Ipynnpl JIOBeHHTA. 

Tumpocosanut Hepelko pasBuBaeTcaA Ha rpaHulle HedeIHHa H MoseBoro UIMa- 
|, KOPpOAupyA O6a STH MUHepaia. 
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B xkauecrBe BTOpOCcTeleHHOrO MHHepadia THApocosasHT HaxXOMMTcA B Ap} 
rux noposax NepBol HHTPy3KBHOH (ashi, B NOpPUpOBHAHIX H PpaBHOMepHOse 
HUCTHIX HecpeJIMHOBLIX CH€HHTAX, B KOTOPbIX OH pa3BHBaeTCA MO He*eJMHy. 

B kpaeBbiX 4aCTAX KCeHOJIMTOB, CJIOXKEHHBIX NOMKUJIMTOBbIMH HepeJ1uE 
rHpOcoOaJIMTOBLIMH CHeHHTaMH, MOA BOsAeHCTBHEM NOpOA BTOPOK HJM TpeTbe 
HHTPY3HBHHIX (ha3 MpOHCXOAHT 3aMellleHHe THApocoOfaluTa WeoMTaMH, H O 
rIpHoOpetaer TeMHO-cepyl0, MOUTH YepHy!0 OKpacky («rMfpocosasuT»). 


Ta6muna 2 
MexnuockocrTHble paccTOAHAA MW HHTeHCMBHOCTH JIMHMM CosaMTa H THApocofammTa 


i} 


| 


an CozanutT 

jee doneeanee TRAPPEOAa AYA eed npapopiat Tunpocenaaa 
d, A I d, A I d, A I d, A I d, A it d, A i@ 
Sh eke u { 594 7 1 OMe 6 4,606 3: 
8,18 J ijaax se — 11,546] 3 = =a) P4552 4 
148 2 — 1,530 Ze 1,528 5) == =a 
6,38 8 | 6,39 6 |6,39 De 50M 6 — — 1,506 3 
o,.65 4 — — |5,66 A — — 4,484 6 — —_— 
4,58 4 \4,47 Se 4 a 5 1,466 7 — — 4,463 3 
4,06 3 | 4,06 Bre AT Z a —_— 1,446 6 1,443 ps 
3,68 140 | 3,69 40 13,69 40 — — 1,414 Z 1,419 Z 
3,43 Fie = |) 3.44 7 | dan eae 4 | 1,364 4 
3,23 4 — — {3,25 8 — — 1,340 5 Watyy 3 
2,94 4 — — 12,93 4 — — 1,341 i) — — 
2,85 GB e 5: 12.87 D1 ees 17 Sa Ol ee ORS Spal i ree) 3. 
2,79 on ee OP St Gos ae Os 8 | 1,203 3 
2,69 4 — — — —_ — — 1,186 2, 1,188 2 
2,60 Sy | atl iy || Be los 6 — — 1,165 3 1,167 4 
0) 4 — — {2,53 3 — — eT o AZ) 4 
2,41 6. | 2537 8. 19°38 peers Soh OG fi 4 | 41,095 r 
2,25 Wn 228 2 19-09 By] = Vee NERO76 4 | 4,076 4 
Ze a 208 OM zeae 4 — —- 1,018 ‘a 4,022 4 
_- — 1|1,984 4 |2,09 4 — — 1,005 4 — —_ 
1,928 7 — — — — — — 0,9905 6 0,9905 4 
= Son B07), ae ea SA a ee ek a 5 3 | 0,9742 1 
1,827 4 — — — oo — oo 0, 9663 3 0, 9550 4 
— — {1,818 4 11,848 3 — — 0, 9538 D — = 
_ ae ee iy ote al pe ee ee ns 5 = =s 
1716S 4eeageal = 0, 9054 5 = = 
(TL Ne Ba NA OTAT|- — Cele ete matter AY ue Secon RO 3 = —4 
al (Ala 3 — 0,8781 5) = — 
1,694 2 — — /|1,693 4 —- — 0,8619 3} —_— = 
1,647 SoaG32 Me Ay aay 4 


IIpuMeuanne. Xumnyecknh akatn3 MpMpozHOro cogxalNTa M TrHApocogamuta npH 
Belen B Tadm. 4. 


Bompoc 0 reHesHce rufpocogasuta cnopex. Ilo MHeHuto OfHOFO u3 aBTOPOE 
(A. HW. Tlomaxopa), OH BO3HUKaeT B NOpOfax B pesysbTaTe AaBTOMeTacOMaTHYe 
CKHX MIpOleccOB, pasBHBaAcb 3a CueT HetbeIMHa H KaJIMeBOTO MOeBOrO WiNnaTa 
YTO COMpOBOKAaeTcA YacTHYHOM NepekpuctTasusauneH nopon. Ilo mMuHeHuK 
mpyroro (B. 11, Pepacumoxzcxoro), ruqpocosasuT B HetbesIMH-rupocosasMTOBEIX 
NOHKUJIMTOBHIX CHCHHTaX SABJIACTCA NepBHYHbIM MarMaTH4eCKHM MMHepaJioM 
a B Apyrux nopoyax MepBoro KOMIIeKca — BTOPHUHBIM MHHepaJOM Mo HedbesIMHy 

Cueflyet OTMeTHTb, 4TO B JIOBO3epCKOM MaccuBe MMeeT INMpOKoe pa3sBHTHe 
TakKKe COMaIMT, BXOLAULHM B COCTAB NOMKUJIMTOBbIX COMaJIMTOBLIX CHCHHTOB H Ta- 
BUTOB, PeHeETHYCCKH CBASAHHBIX C MOPOMaMH TpeTbeH WHTPy3HBHOM cbasbi — 3B: 
AMaIMTOBBIMH JIyABPHTaMH. B nOWKHJIMTOBBIX COJaMTOBDIX CHCHHTAaX HM TaBHTay 
COJaJIHT HAXOJMTCA BMeCTe C SBXMAJIMTOM, JIAaMIPOUJIHTOM, JIOMOHOCOBUT-Myp- 
MaHHTOM, OOpasyH XapakTepHylO MMHepaJIbHy!O aCCOlMalluio, 3HauHTebHC 
OTIMYAIOWLyIOCA OT OMHCaHHOH BpIllie accOlMalHu, XapakTepHOH A Hypo: 
cofasHta. 
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‘Takum o6pa3oom, PHApOcosaIHT MOKeT PaCCMaTPHBaATbCAH WIM Kak pa3sHO- 
\HOCTb COJlaJIHTa, B KOTODOM UaCTb XJIOPa 3aMelileHa rHApOKCHJIbHOU rpyli- 
I, WIM Kak CaMOCTOATeJIbHbIM MHHepaJIbHbI BAL—Y4YHTIBAA, TO B ero cpop- 
me Na,,)lAlsSics(O,OH).51(O;,33Cly,¢7) HHbIe, YeM BCOMamuTe NaglAI,SigOzaJCle, 
THOWICHHA MexKy WheO“aMH, C OMHOH CTOPOHbl, HU KPeCMHHeM 1 aJIIOMH- 
»M —C [pyrou. 

'| MacrutyT reoxuMav wW aHaaqMTHuecKol xuMuH Tloctynusio 


um. B. HM. BeppaycKoro 14 VII 1959 
Axkayemuu Hayk CCCP 


WHMTHPOBAHHAS JIMNTEPATYPA 
(2B. u.Te pacumo BCKH i, Hose gannpre no MuHepasoruu JloBo3epcKoro me- 


‘Horo MaccHBa. COopu. IlpousBoquTembupie cuit KombcKoro momyoctposa, 4. 1, M3q. AH 
oP, 1940. 2 B. W. Muxees, Pentrenomerpnueckni onpenenutenb, 1957. 


Toknane Akagemun nayr CCCP 
1960, Tom 131, Ne 2 


MHHEPAJIO“ H 


tO. Il. MACYPEHKOB 


BbICOKOTEMMEPATYPHbBIE NOJIEBBIE WTATbI ATHAMBPHTOB 
MW JIAB 3JIBBPYCCKOH BYJIKAHHYUECKON OBJIACTH 


(IT peccmaenexo axademuxom JI. H. Illepéaxoéoim 80 XI 1959) 


CaHMAUH-aHOpToKsa3bl WIMpOKO pacipocTpaHeHbl B YeTBeEPTHYHbIX WrHh 
O6putax Ueremckux pyskKanuyecKkHx paliouos. Han6osee THIMYHbIE Cepble pé 
HOCTH HTHAMOPHTOB OTHOCATCA K PHOJIMTAM HM MMeIOT CJleqyIOWMH cocTaB (B 06 
eMHbIX MIpOleHTax): BymKanuyeckoe cTeKsio (N = 1,499) 72,1, canngun-aHo 
Toka3 12,1, kBapy 10,6, na 
ruoksasbi (NeNe 28—55) 3, 
6v0OTHT H akuleccopuH 1,5. 

CaHuHH-aHOpToKs1a3bI mpe 
CTaBJIEHbl COBepIIeHHO CBexK 
MM BOAAHO-MpOs3paudHbIMi pH 
MaTHYeCKUMH KpHcTaJwiaMu 
UX OOJIOMKaMH pa3Mmepon 0,5- 
2,0 mm. Pewietuatoe 2BOMHUK 
BaHve OTCyTCTByeT. OOpa3yx 
HeIMpepbIBHYIO CepHIO OT TP’ 
KJIMHHbIX JO MOHOKJIMHHBIX. B 
JHMYHHA CBETOMPeJIOMJIeHHA 1 
BCeEM KPHCTaswie MOCTOAHH 
4TO CBHJeTebcTByeT HOO 
MOCTOAHCTBe XMMHYeCKOFO C 
cTaBa, JH00 O TaKuX ero 
Me€H€HHAX, KOTOPbIe He MOT 
ObITh YJIOBJICHbI OObIMHOH HI 
MepCHOHHOM MeToguKoN. B pa 
HbIX KPHCTalax Kose6ner 
B CJlIeyIOulux Mpefenax: Ng 
1,525 no 1,527; Nz, oma, azem 
1,525; N, oT 1,519 no 1,521¢ 

HekotTopble KpucTassbI O 
HapyXUBaloT YeTKOe 30HAIbH 
Puc. 1. 3onanbuocTbh ABYX THMOB B KpHCTaax Cann cTpoeHue. OtTmeyeHa 30HaJ 

AMH-aHopToKa3sa. OObacHeHHe B TeKCTE HOCTh JByx Tumos: 1) noc 

lleHHaad cmeua (pue. | a) 

2) CPaBHHTeJIbHO pe3Kaa CMeHa ONTHYeCKOH OPMeHTHPOBKH H BesHMUnHbI 2V 
nepudepuu Kpuctassa (puc. 1 6) 

Ha puc. 2A B npsmoyrombuolt cucreme KOOPAMHAT CTpesKaMu u306paxel 
H38MCHEHHE ONTHYeCKOM OPHEHTHPOBKH H BeMMUMHbI 2V B 3OHAIbHbIX KPUCTaJE 
OT HX WeHTpa K Kpaio. Bo Bcex clyyaax yrabl ONTMYeCKUX Oceli BOBspacTald 
JIMMIb B MPHBECHHBIX JIA CpaBHeEHUA 30HAaJIbHBIX (BTOPOM Tun) aHOpTOKsa3: 
bIKYPTHHCKHX TPaHHTOB, OTHOCAIIUXCA K Gosee PaHHHM 9TalaM ByJKaHH 
Ma, 2V cuuxKaetcd. SakonomepHoe H3MeHeHHe ONTHUECKOLI OPHeEHTHPOBKH | 
HenTpa K Kpalo KPHCTAJWIOB 3aKJOUaeTCA B TOM, YTO TO Mepe UX KPUCTaIH3 
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JOMHHACIbCKHE HHKHHE, 


HHH, H€3aBHCHMO OT Me€pBOHavabHOH TPHKJHHHOM WIM MOHOKJIMHHOM MOU 
MKaWMH, OHH CTPeMHJIHCb MpHoOpecTH Takylo ONTHYeECKy1O OPHeHTHPOBKy, 


Puc. 2. UW3Menenne ontTuyueckoli opHeHTHpoBKH uM BeHuMHE! 2 V. A—B 30HabHBIX 

KpHCTaimax, OObacHeHHe B TeKcTe. 5 — B CaHMMHH-aHOpTOKasax MarmaTHuec- 

KMX Mopo OubOpyccKol o6acTu 10 Mepe pasBHTHA BYyJIKaHu3Ma (cpeguee u3 385 

H3MepeHHii); “eTBEPTHUHbIe CAHHAMH-aHOpTOKNa3bI Ueremckux MrHuMOpuTos: / — 

2, 5 — JlOMMHeNbcKHe BepxHHe, 4— NMOCNeMHHeNb- 

CKHE€; TPeTHUHBIE CaHHAMH-aHOpTOKa3bl OMbIQKYPTHHCKUX TpaHUTOB: 5 — pau- 
Hue, 6 — nosqune 


KOTOpadc 3aHuMaJa ObI IIPOMeEXKYTOUHOE MOJIOMHEHHE MEKTY TPHKJIMHHOH HM MOHO-. 


KaMHHOM. M3mMenenua 9TH OCOOeHHO YETKO BbIPaKeHb! B KPHCTAa aX C TPHKJIH- 


HOM OpHeHTMpOBKOH Appa. 

lo mepe pasButua uer- 
BePTHUHOLO BYJIKaHH3Ma OIl- 
THYeCKaA OPHeEHTHPOBKa Ca- 
HHQMH-aHOpTOKIa30B —sH- 
HHMOPUTOB MOceLOBAaTeJIb- 
HO U3MeHAeTCA OT aHO- 
MaJIbHOM Yepe3 TPHKIMHHY10 
B CTOPOHY MOHOKJIHHHOH, a 
BemMauHa 2V yBeuuuBaeTCA 
(puc. 2 5). B omucpipaemom 
culyyae STH H3MeHeEHHA OL- 
THYeCKHX CBOHCTB CaHHAHH- 
AHOPTOKJ1a30B He MOryTOBITb 
OObACHEHbI «CTapeHHeM» H 
yop AOueHHeM UX KpUuCcTaw- 
WM4eCKOH pellleTKH c Teue- 
HHeM BpeMeHH yxe TOcWJIe 
KpuctTammusanuu. Hanpas- 
N@HHOCTb STHX M3MeHeHHH 


20 40 60 80 100° 


An ——_—_»— 


Puc. 3. CBetonpencmmerue mnarucknasos. [— BricoKo- 

Temnl epaTypHas kpuBas (°), 2 — rayOunnoremnepatypnas, 

KpuBas (°),8— mnaarnoKiasp OnbOpyccKoli ByaKaHH- 
yeckoh cOmacTH 


IIPOABJIAeETCA elle B CaMbIX PaHHHX HrHUMOpuTax HW BbIPaKaeTCA B H3MCHEHHH 
ONITHYeCKUX CBOHCTB MO 30HaM. CopeplleHHO O¥YeBHAHO, UTO Pa3sJIMUHe B OMNTH- 
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yeCKHX CBOLCTBAX LeHTpa HM Kpad 3OHAJIbHbIX KPHCTaJJIOB, NOYTH OYKBaJIbHO 
OBTOpAeMoe HSMeCHeEHHeM STHX CBOMCTB B Mpollecce PasBATHA ByKaHHSMa, He 
MOxXeT ObITb CBAZAHO C BOSPaCTOM H TeMMepaTypoli OOpas0BaHHA Pa3JIM4HbIX 30H, 
NOCKOJbKYy STH 3OHBI COCTABJIAIOT EMHBIM KPHCTaJ, HCMbITaBLIHH COBepIIeHHO 
OMHaKOBOe TeMMepaTypHoOe BO3LelicTBHe B YCJIOBHAX MarMaTHYeCKOrO OVara 
H 3aKaJIKM Ip H3BepKeHHH. oil 
30HaIbHOCTh CaHHJMH-aHOpTOKa30B H H3MeHeHHe UX ONTHYCCKHX CBOHCTB 


B Mpollecce pasBHTHA BYJIKAaHW3Ma CBASaHbI B aHHOM CJlyuae C SBOJONMeH 
(bH3HKO-XHMHYeCKOH OOCTaHOBKH BHYT- 


pu MarmaTHueckoro ouara. Ilpu STOM 
COBepIeHHO He OOA3aTeEIbHO, UTOObI 
CaHHIMH-aHOpTOKa3bl MNepBOHavaJIbHO 
KPHCTAJIJIM3OBaJIHCb TOJIbKO B MOHOKJIMH- 
HOH mogudukawun (1). IlpusBeqenupie 
JaHHble 3aCTaBJIAIOT C M3BECTHOH owen 
OCTOPOXKHOCTH UCHOMb3OBaTb CYtllecT- 
Bylollve WpekcTaBleHuA OO yCJOBAAX 
oOpa30BaHua u cBolicTBax K—Na-nouie- 
BbIX WmaTos (1,2). OTH TaHHble MOKa3bl- 
2 40 Ai 39 gp «=BAaloT, YTO MHOra CaHHMH-aHOpTOKsa- 

ip aot 3bl MOJIOLbIX MarMaTH¥eCKHX KOMIMJIeK- 
COB, Ha3aBHCHMO OT OTHOCHTeJIbHOrO 


Puc. 4. 3apucumMocTb BelM4unHEI 2 V B BBI- Bospacta u batuasb Holi IipHHalwiexk- 
COKOTemNepaTypHBIX MWarMoKiasax OT UX 6 
cocTaBa JIA pa3HbIX ByMKaHMYeCKHX O6mac- HOCTH COJep*Rallux UX NOPOA, OOJafla- 


tei. 1 — nuaruMokna3bi HTHHOpHTOB M aB) © (OT TAK AMM Cel MuyecKUMH OCOOeHHOC- 
Qab6pyccKoH o6acTA, 2— narMoKla3sbl TsaMH, KOTOPbIe He HMeIOT CBA3H C BO3- 
obbysui Kas6exckoh o6nactu, 3— mar ny actom M TeOOFHYeCKHM MOJIO%KeHHEM. 
HOKMa3bI U3 KCCHOJIHTOB Oa3abTax Kacce- 
aa u Terranrena (5), 4— peicoKxoTemnepa- CocTaB BbICOKOTeMMepaTypHbIx I1a- 
FypHad KpHBas (4) THOKIa30B H3 UFHAMOpHTOB H JlaB Qb- 
OpyccKoH ByKaHHYeCKOH OOacTu On- 

pedqesiAJICA KOMOMHalHeH CuleqyIouluX MeToyoB: 1) onpezemeHve NO yrsam m0- 
racaHua Ha paspe3ax || (001) u (010); 2) ompezenenue no yraam moracaHHsa B 
30He 1 (010); 3) ompeqeseHHe BeMUMHbI CBETOMPeJIOMJIEHHA C HCIOb3OBAaHHeM 
muarpammpl Ulpapumana, id BbICOKOTeMMepaTYPHbIX Maruoksma30B (puc. 3). 

CucTemaTuyeckHe 3aMepbl yrJIOB ONTHYeCKHX OCef B BbICOKOTeMMepaTyp- 
HbIX larvoKNa3ax QabOpyccKol oOMacTH c NapasVIebHbIM OMpeyesweHHeM UX 
cocTaBa MOKa3aJIM, YTO 3TA KOHCTAHTa H3MeCHACTCA B HallpaBJIeEHHH, HECKOJIbKO 
OTJIMYAIOULeMCA OT KpuBEIX (*) H (°). TouHO Tak 2Ke BbICOKOTeMMepaTypHble Mvla- 
rHoKa3sbl Kas6ekckol BysKaHHyecKO OOmacTH O6pasy10oT CaMOCTOATeJIbHYIO 
KPHByt0, MpHOmM*Karollyocd, OMHAKO, K KpuBol (*) (puc. 4). 

Takum o6pa30M, BbICOKOTeMMepaTypHble MarvOKJa3sbl pasHbIX BY JKaHH4yec- 
KUX OOacTel UMeIOT pa3JIMUHbIe yIJIbI OMTHYeCKUX OCel, 3ABMCHMOCTb KOTOPBbIX 
OT COCTaBa IlarvOKa30B, OTPaKaeMaA COOTBETCTBYIONIMMH KPHBbIMM, MOMKET 
pre CBOeOOpasHbIM «POJOBbIM>| IIPH3HaKOM KaxkyOoH BysIKaHMuecKOn 
o61acTu. 


Cesepo-Kaska3ckoe oTgenenne Jla6opatopuu Tloctynuso 
rHAposornyeckux mpoOmem uM. ®. I]. CaBapencKoro F8 VII 1959 
Axayemun HayK CCCP 


UMTHPOBAHHAS JIMUTEPATYPA 


193. Cneucep, COopx. Monesne mnate, M., 1952, ctp: | 205; » »2 ®oJlia neice 
COopx. Tonesrre wnate, M., 1956, crp. 152. +? B. E. Tperep, TaOnuun ga ontuuecko- 
ro ompeyenenua Nopoxoospasyiouux MuHepanos, M., 1958. *V. D. Kaaden, Optical 
studies on natural plagioclase feldspars with high- and low-temperature-optic, Diss. Utrecht, 
1951. ®&S.Schwarzmann, Heidelberg. Beitr. Mineral. und Petrogr., H. 2 (1956). 
° Chayes, Am. J. Sci., Bowen volume, 85 (1952). 
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Hoxaaye Akaygemun nayx CCCP 
1960. Tom 131, Ne 2 


MET POlPA®H A 


A. E. KOMAPOBA u JI. Ml. MHPO)KHAKOB 


SASAJIbTOBBIE MOKPOBbI OCTPOBOB YAMM VM BUHEP-HEMUITALT 
(APXHNEJIAL 3EMJ1A ®PAHIWA-HOCH®A) 


(ITpeccmaeaeno axademuxom JI. H. lep6axosem 10 XI 1959) 


B 1957 r. JI. Tl. Tlupoxkunkoppm Opin u3y4eHbI OagabTOBbIe MOKPOBbI Ha 
sicax Topuetpii (o. Uamn) u Bacuabepa (0. Bunep-Heiimitant), a takxe 
IkeHTPaJIbHOH uacTH O. Bunep-Hehwraztr. Jo pa6ot IlupoxnvKosa oTMeven- 
ple nmokposp! B 1934 r. wa o. Uamn cOcaneqopan T. H. Cnmxapcxuit (°). 
| 1954 r. B. J. u6uep (*) ocmorpea noxposbi o-B0B Uamn u Bunep-Heturazr. 
Me nosis MepBoro H3 HHX HW WeHTPaJIbHOH YaCTH BTOPOrO OH NPHHA 3a NwacTo- 
le HHTPy3HH OepuToB. 

JI. I]. apoxuukospim Oblio BbIACHeHO, UTO B KaX%K OM 3 OTMCUCHHEIX IYHK= 
B HMeeTCA 10 TpH NoKpoBa. HuxHve NOKPOBbI JexKAaT Ha MOJIMMUKTOBBIX Mec- 
X BaJlaHyKuHa (?), OCTaJIbHbIe 2%e HeNOCpeACTBEHHO Jipyr Ha Zpyre. B nocseg- 
M OHO M3 OTJIMYMH ONMCbIBAeMbIX MOKPOBOB OT MOKpOBOB O-BoB [yxepa, 
opTOpyK, Semaa AvekcaHipbl, Ha KOTOPbIX, coracHo JaHHbiM H. II. Jlyna- 

pol, T. H. Cnuxapcxoro (°), ®. Hancena (°), ®. JoKekcoua (”), onn oTReNIA- 
TCA [pyr OT Apyra ocaOuHbIMH HJM MMpOK.1acTHYeCKuMA MOposamu. Kontakt 

KPOBOB C HOMCTHaIOlluMH Mopogqamu Ha o-Bax Uamn u Bunep-Hetumragr 

JOMHbI, YEM OHM CHJIbHO OTJMUAIOTCA OT HHXKHHX MOKPOBOB O. Tykepa, Ha 

TOPOM OH ABJIAeTcA ropsuum. Ha m. TopucTroM moKpoBbl MMeIOT culeqyrollMe 
OUjHOCTH (cHu3y BBepx): 30 mM (NepBbIH MoKpos), 20 M (BTOpoH moKpos) u 25 m 
peTHH NloKposB), a Ha M. Bacusabepa cooTBetcTBeHHo, 40; 25 u 35 M. Ilanenue 
oKpoBoB Ha M. Topuctom 330° 724°. Ha m. Bacumbepa sBropol u tTpeTHi 
OKPOBbI 3asleraoT FOPH3OHTAIbHO, a NepBbIt MagaeT Od yrviom 7° Ha 10ro0-3a- 
an. [lokpoBbl WeHTpaJbHOK uacTu O. Bunep-HehuiranT nagaiwT Ha ceBepo-ceBe- 
0-BOCTOK Tog, yrviom 5°. Bce nokposbi Ha o-Bax Uamn wu Bunep-Heimrayr umeror 
DH3MATHYECKY1O OTJEJIbHOCTh C TOMepeyHHKOM Upu3sMb! 1,0—1,5 m. Ioxpospi 

Bacuuibepa pa3OHTbI CHCTeEMOM TPelHH paspbIBa, PacnOJlaraiouluxcA Moy 
ryioM 45° K HHXKHHM IJIOCKOCTAM HX OrpaHHueHHA, pexke — NOX APyrHMA yruia- 
u. Havn6ouee HHTCHCHBHO TPeILMHOBATOCTh MPOABHJIaCb B MepBOM H BTOpOM 
IKPOBax. 

Ba3asbTbl NOKpoBoB Ha Mbicax Topuctetli uv Bacubepa XapakTepu3yioTca 
SKIUHbIM H OUCH BbIJePXAHHbIM COCTABOM, JIHIMb H€3HAYHTeJIbHO OTJIMYaACh 
Nyr OT Apyra mMuHepasorvueckuH HMO cTeneHu packpucTanmusatuu. Tocneg- 
2e OOYCJIOBHJIO HEKOTOPble BapHalluM B UX CTPyKTypax. 

Huxxkuuve GacTu MOKPOBOB XapakTepH3yIOTCA aPaHHTOBbIM CJIO*KEeHHeM, a BEPX- 
4e — MMHateKamenupm. J[uametp MunamuH 0,5—3,0 CM. @Mopma HX OKpyr- 
at WH OBasibHad. MomHocTb yvacTH NOKpoBa, MMelOlWeH MHHaleKaMeHHOe 
lomeHHe, Ha 2—3 M MeHbIlle MOMLHOCTH HH2KHeH (atbanHToBoH) ygactTu. [lepexoy 
- atbaHTOBOH YacTH K MMHJlaeKaMeHHOH nocTeneHHbIi. Pasmep MuHyaiuH 
IMUeCTBO HX YBeMUMBaIOTCA K KpoBse moKpoBpa. Muorve 43 MuHjauH 
nokposax o. Bunep-HeiimtagtT u pce MHHJaJIMHbI B MOKpoBax o. Uamn oxpy- 
eHbI B Hoposie KaemKol TemHo-6yporo crekla. MouHocTh KaemKu 0,3—1,5 mm. 
HHaiMHbE Ha oO. Bunep-HeltuirayT BbINOJIHeHbI WeOJIMTaMH, pexke KBapllem. 


ao. Uamn onu TYCTOTeJIBIE. 
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BagaJbTB MOKpoBos c o-BoB Uamn vu Bunep-HetutagT ovenb cBexkue, TEMHO-; 
ceporo H YepHOro WBeTa, Mopospl. Cnoxenve UX He O. Bunep-HekuirazT menko-; 
Kpuctaiuueckoe. Ha o. Uamn pa3sBuTbl Ooslee KpyMHOSepHHCTHIe PasHOCTH 
(oco6eHHO BO BTOpoM NMoKpoBe). Ba3asibTbl adbaHHTOBOH YaCTH MOKPOBOB O¥eHb: 
IIPOUHble, a MaHJeJbIUITeHHOBOH, HaOCOOpoT, XpylikKue. Oco6eHHO NOBbILMeHHOH. 
XPYMKOCTbIO OHH OTMMUAIOTCA Ha KOHTaKTe C aaHHTOBOH YaCThIO BbIllledeKa-. 
ulero MOKpoOBa. 

Muxpockonuyeckoe nccrenoBaHHe MoKposos, mpopenennoe A. E. Komaposoi,. 
oKa3av0, TO BCe OasasIbTbI Ha O-BaX Uamn uv Bunep-Helmrayr o6apator rvio- 
MeponopdupoBbLIM CTPOeHHeM C TOJIeEHTOBOH CTpyKTypOH OCHOBHOH Maccbl., 
B cpeqWHHBIX YacTAX NOKPOBOB Ha M. I opHcTOM OCHOBHAaA Macca MMeeT JOJIepH- 
TOBY!O CTPYKTyPy, MepexosAly1o K MOMKuMOOPUTOBON. OTH MepexOsbI BbIparKa- 
JOTCA B TOM, YTO HanOoVlee KPYMHble KPHCTAaJVIbI MUpoKceHa (70 0,8 MM B JMaMmeTpe) 
110 KpaxiM TyCTO MpOHH3aHbl OYEHb MeJIKHMH OeCHOpAOUHO pacloJIOx%KeHHbIMA 
eHcTOuKaMH TWwarvoKkJa3a. : | 

Ba3asbTbl MOKPOBOB COCTOAT M3 OCHOBHOFO MuarnoKsa3a (40—60%), mMoHo- 
KIMHHOrO MupoKcena (15—25%), nanaronnta (10O—15%), TomeuToBoro cTeKwJa 
(10—15%), ruTanomarnetuta (2—4%), anabiunma (0,5%) u kanbuuta (0,5%). 
Kpome toro, B 6a3sanbTax o. Bunep-Heiuitayt ycTaHoBuieHbl omMBHH (2%), 
suctaTuT (1%) vu eqMHMYHbIe MHKPOJIMTHI anaTutTa. 

Takum o6pa3om, corsacHo Ksaccudukaunn J. C. BenauKkuna u B. VM. Bao- 
yapita (1), 6asanbTb! o. Bunep-HelwitanzT B oTM4ve OT NalarOHHTOBbIX Oa3aJib- 
ToB oO. Uamn OTHOCATCA HaMH K MaJlarOHUTOBbIM Oa3aJIbTaM C OJIMBHHOM. IIpen- 
yoxkenHoe B. V1. Tecr (°) aa ananoru4Hblx NOpol Ha3BaHve MOJeBOUINATOBbIX 
6a3asIbTOB Mbl CUNTA€M HeyayHbIM, NOCKOJIbKY MarvOKJ1a3 ABJIA€TCA COCTAaB- 
HOH “acTbIO BCeX Oa3aJIbTOB BOOOLIe HU, CJIEJOBATeJIbHO, He MOXKeT XapakTepH30o- 
BaTb OTJ@JIbHbIe PasHOCTH UX. 

Ilopd@uposble BKpalvieHHUKH B OasauibTax c o-BoB Uamn u Bunep-Henwitragr 
TIpeAcTaBJieHbl KPHCTa/JIaMH WarHOKa3a HW MOHOKJIMHHOTO mHpoKcena. Pas- 
Mep BKpallJIeHHHKOB IarvoKsa3a 0,3—0,5 X 1,5—2,5 mm; dopma npsamoyroub- 
Has, pexe TaOmuTuataa. Muorga onM COmepKaT KPYMHble BKJIOURHHA Maviaro- 
HUTA, MeJIKHe KPHCTaJJIbl NMpOKceHa H cTeKIO. I]narvoksa3 Bcerga 30HaeH. 
LlenTpaslbHas 30Ha BKpallJIeHHHKOB cojepxKUT 64—67% anopTuTOBO MovleKy- 
Jbl. B nepndepnyueckux yyacTKax Marnoka3 upezctapyien Ne 56—58 u paxe 
Ne 53. B ocHopyoli macce OH CocTOHT u3 JielicT pasmepom 0,10 X 0,15 mM, peaKo 
0,01 x 0,03 mm. IlocnenHHe npHHaniexkatT ma6panopy Ne 50—54. 

TIupokcen MOHOKJIMHHBIM, 2V = 42°, cN, = 42°. On na6moaetca B BULLE 
MemKux (70 0,01—0,03 mm) usomerpuyueckux KpucTa0B. B nanOonee packpu- 
CTAJIJIM3OBaHHBIX Pa3HOCTAX MOpOA pa3sMepbl NMupoKcena Woxo_atT JO 0,3 mm. 
J{1A WupokceHa XapakTepHbI NpoctTyle ABoOKHUKH. Bo BKpalJieHHUKaX MHpOKceH 
IIpPHCyTCTBYyeT B COUeTAHHH C MIarHOKJa30M, BbINOJHAA HeOoMbIIHe (0,7—1,0 mm) 
HanOovlee PaCKPHCTAJIIM3OBaHHbIe YYACTKH C JOJePHTOBbIM CTPOeHHeM, TO yKa- 
3bIBaeT Ha Ooslee NO3THEe BbINeeHHe eFO, YeM MarvoKka3sa. OnuBuH B 6a3aub- 
Tax 0. Bunep-Heiurranr umeet 2V= —73—78°, uto coorBetcTByeTcoflep2KaHHke 
(baxJIMTOBOH MOJeKyJIbI B KoMMYecTBe 56—60% nu ycTaHaBNBaeT NpHHaqIEx- 
HOCTh ero K TvasocuyepuTy —ropToHomutTy. OsnweBunH scerfa HaxonuTcs 
B OKPy2KeHHH 3eJICHOBATO-XKEJITOFO NasaroHuTa C HU3KUM MOKasaTeJieM MpeJoM: 
neuua (1,410). 

B Oa3aJIbTaXx o. Yami nasaronuT Ha6mofaetca B Bue KaNeBH_HLIX O6pa 
3OBaHHM, (POpMa KOTOPbIX 4YaCTO HapyllaeTca BOsLelCTBHeM KpUCTaIMZyrOUlel: 
CA MACCbI, Kak Obl BbIKMBAaIOWel ero B MesocTasuic. Pexke nanaroHuT BcTpeuaer 
CAB BHle BKJIOUeHHH B PeHOKPHCTaX MarMoka3a, UTO NOMTBep2xKMaeT ero Mar: 
MaTHYecKoe Tponcxomyenne. Konnomopduple BEileseHua Naaronuta cOTeKa 
}OTCA CTPOFO NO KacaTeJIbHOH JeHCTOUKAMM TvlarvoK1a3a OCHOBHOM MaCChI HIE 
OKPYXeHbl TOJIeHTOBLIM CTeKJIOM. CreqoBaTesbHO, COpasoBaHHe Mamaronur: 
MpefIUeCTBOBaJIO 3aTBePAeBaHHIO CTeKJIa HM KPHCTaJIM3aluH OCHOBHOM MaccBI 

I[peT NanaroHuta JHMOHHO-*KeNTHIM, 3eneHOBAaTO-*KeNTHIT, pelKO 3e/eHbIi 
IlanaronvT onTHyecKH M30TPONHBIi, HHOrLa B pasHOi cTeneHH packpuetTasamn 
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BaHHDIH, AByNpesomMAsioumMH. Js MB80TPpOMHOrO TaslarOHHTa Xap akTepHbl 
SKHH MOKa3aTeb Mpemomienna (1,410—1,415) u pesko orpuiatesbuas UWla- 
(eHeBad MoBepxnocTb. Y pacKpucTaJJIM30BaHHbIX pa3HOCTeli MoKa3gaTeJIb 


DesOMJIeHHA Bapbupyer oT 1,525 yo 1,560. Llentpasbubie uacTu BbineneHnii 
| 
| 


| 
| 
| 
| 


AlaroHHTa, Kakyto Obl (OPMy OHH HH NPHHUMaJIM, NOUTH BCerya H3OTPOMHH, 
aeBble — B COMPHKOCHOBeEHHH C KpHCTaWaMu JPyruX MHMHepaJOB wIH ake 
+} CTCKJIOM OCHOBHOH MAaCCbl HMEIOT TOHKYIO POBHYIO paCKPHCTaJIH3OBaHHYyIO 
aemky. Vuorza HaOmoqaetca Tpex-naTuapycHoe uepesloBaHve TOHKMX 


IMM KaeMKaMu. PackpuctaJiM30BaHHbie YaCTH MalaroHuTa UMeIOT YelllylivaToe, 
JMaJIbHO-Jly4uNcToe cTpoenve. B H30TPOMHbIX pa3HOCTAX HaGwOMaIoTCA Tpe- 
HHKM yCbIXaHHA, YTO [OKAa3biBaeT Me€TAKOJJIONAHYIO MPpHpoLy Maswarounta. 
TuTanomarnernT B Oa3ambTax o. Uamn perpeuaercs B BH AaHrelpasbHbIX 
PuIOOOpasHbix BbIJeeHHU, B MCHIPHTAaX U B BAe OY€Hb TOHKOM MbIVIN B CTeKue. 
| AxvasbUuM HaOOZaeTCHA BIECHTPaIbHBIX YACTAX NaslarOHUTOBbIX BbILeEIeHHH, 
Ke B UX MepHepwyecKUX YacTAX H elle perKe BbINOJIHAeT OUCHb MeIKHe yrsio- 
ATbIC TIPOMEKYTKH Me3OcTasHca. 
| Creksio, KaK IpaBuJio, TOMeHTOBOe, XapakTepHsyr1olleeca OONIHeEM JeHApU- 
)B HW MbWIH THTAHOMarHeTHTa. Pexke cTeKO AbIMuaToe, uuCTOe. TosenTOBOe 
fexso umeet N = 1,546—1,550, a abimuatoe umeer N = 1,520—1,522. 
HecmoTpa Ha TO, UTO 6a3abTOBLIe NOKpoBbl Ha O. Bunep-Heiiwrayr 6onee 
DUIHbIe, YeM HX aHasorn Ha O. Uamn, nopogxbl NOKpoBoB NepBoro ocTpoBa pac- 
PHCTAJIM30BaHbl MeHbIWe, YEM MOPOLbI NOKPOBOB BTOPCTO. BTO ckasbiBaeTCsn 


| 


pent MeJIKUX pa3sMepax KpucTaJvioB co. Bunep-Hetuitant, B npecOananun 


De ata Deonct KaeMOK IlaJIarOHHTa C H30TPOIHbIMH, Pee C KaJIbILMTO- 


eM HUX HFOJIbuaTbIX (OpM, axe u cpemu mupoKceHos. Ilpec6naaronieti 
FpyKTypol Oa3aibTOB Ha 9TOM OCTPOBe ABJIAeETCA TOJeHTOBAA; HHTepcepTaub: 
aA CTpyKTypa HaOsmofaeTcA pexke, a AONepHTOBOCe cTpoeHve OTCYTCTBYET. 
| CPeNHHHBIX YacTAX MOKPOBOB BCTPeyaeTCA TpaxXuTOUHaA CTPyKTypa, CBH- 
STeJIBCTBYIOWlaA O Ooee BA3KOM COCTOAHHHM JIaBbl HW HaJIMYMH ) BYKeHUA 
“Heit (*). Smecb 2e B CPeCAHHHbIX YaCTAX BTOPOTO NOKPOBa BCTPeyaeTCs Hi JbIM- 
~Toe ctekio c N = 1,520. Tlocnenuee xopowio corsacyeTca c BbIBOJaMy 
». MW. Baonapua (7) u H. II. Jlynanopok 06 o6pa30BaHun AbIMYaTOrO cTeKuJIa 
‘MCJIOFO COCTaBAa B Pe3YJbTATe KPHCTAJJM3aLHH B OTMCUCHHEIX YCJIOBHAX, Kora 
1 ies pacniaB o6oramlaetca SiO,, Al,O; nu ulenouamu. K Tomy 2xe nopogni 
TOporo NoKposa c1a6o aBTomeTamopdusoBaHEl. IocueqHee NpoaBAAeTCA B pas- 
MTHH B HUX HeOObILOrO KONMYECTBA HeOJMTOB NO NarnoKNasy HB YaCTHAHOM 
AMEIILCHHH OCHOBHOFO CTeKJIa XJIOPHTOM. 

Paccmotpeune cocTaBa 6a3auibToB c O-BoB Uamn u Bunep-Hekurayr no3Bo- 
‘eT IpeqmouaraTb HasMuNe WIA HX eqMHOrO MarMaTHuecKoro Ouara. HexorTo-’ 
oe pa3HooOpasve B MHHepaJbHOM cocTaBe OOBACHAeTCH HCKJIOUNTEIbHO pas- 
ee TeMMepaTYPHBIMH YCJIOBHAMM OCTHIBAHHA, KOTOPble ONATb-TakH Opin 
JM3KH [pyr K Apyry. 
 Visnusnue map, 43 KOTOpHIxX (OpMUpOBadHCh NOKpOBb! Ha O-Bax Uamn wv 
3uHep-HeliliramT, mpoucxoxHs0, NO-BHAMMOMY, KaK M Ha Apyrux ocTpoBax 
cm. (°), puc. 9) apxunenara Semin Ppaxua-Hocuha, B rorepuBe — Oap- 
yeMe. 


| é 
 Hayuno-neceqoBaTebCKHH MHCTHTYT Tloctynuao ...., 
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TEOXHMHA 


H. M. BAXPEHKO 


W3Y4EHHE OPFAHAYECKOLO BELMIECTBA OCAJKOB 
ATJAAHTHYECKOFO OKEAHA JIFOMHHECIEHTHBIM METOJIOM 


(I1peccmaenexo akademuxom JI. H. Ulep6axoeoim 2 VIII 1959) 


SuaHve reHesvica OpraHwyecKoro BellecTBa H ero NepepaciipesesieHHA B CO- 
BP€MCHHBIX OCaKaX HMeeT OOMbUloe 3HAYeHHe MPH H3yYeHUM Mpoleccos AMare- 
He3a. OCHOBHY1O POJlb pu pelieHHH STHX BOMpOcoB HrpaeT H3y4yeHHe Kayecr- 
BeHHOFO MU KOJIMNeCTBEHHOTO paciipeseseHHA OpraHHyecKoOro BellecTBa B CBASH 
c YCOBUAMH Cpefbl, B KOTOPOH MponcxoyUT ero HakoOMVeHnve. 

Visyuenve KauecTBeHHOrO HM KOJIMYeCCTBEHHOTO COcCTaBa OpraHHyecKoro Be- 
illecTBa IIpoBosNOcb Cmutom (°) B KanucdopxHulickom 3ainBe, B. B. Be6epom 
(!), A. MW. Topcexoit u zp. B Kacnutickom u A30Bckom mopsx, aBTopom (1956 r.) — 
B fMOBePXHOCTHOM CJl0€ COBPEMEHHBIX MOPCKUX OCaJKOB B CBA3H Cc NpoOsemMaMu 
Hedrenocnoctu; E. A. Pomankesnuem (°) B KOJOHKaX JOHHDbIX OTJIO%KeHU CeBe- 
po-sallagqHou uactu Tuxoro oKeaHa. OTH paOoTbI MOKasbIBaloT, UTO B COBPeMeH- 
HbIX MOPCKHX OCalKaX OpraHHecKoe BelleCTBO Ppa3JIHYHO KaK lO KOJIMUeCTBY 
MaTeplasia, TaK H M0 ero KayecTBeHHOMy cocTaBy. Pa3muna CBA3aHbI C TreOXHMH- 
yecKOH cpeqol OcalKa, B OCHOBHOM — C e€€ OKHCJINTeJIbHO-BOCCTAHOBHTeJIbHbIMU 
yCOBHAMH. 

IIpu ucceqOBaHH JOHHBIX OTOKeHuH ATnanTHuecKoro OKeaHa MpescTaB- 
JIAMOCh WHTEPeCHbIM H3YYHNTb pacipeyesenne Opranuyeckoro BelllecTBa B pa3- 
JIMYHbIX OKHCJIMTEJIbHO-BOCCTAHOBHTEJIbHBIX YCJOBUAX HM YCTAHOBUTb ero CBA3b 
C pa3JIMUHbIMM THIaMM COBPeMeHHBIX OCaKOB. 

MatepHasJioM JIA aHHOH paOoTbl MOcJyKWIA KOJOHKH, COOpaHHble BO BTO- 
pom pelice skcnequuMoHHOrO cyjHa «M. Jlomonocos» (puc. 1). B skcnequinon- 
HbIX YCJIOBHAX ABTOPOM B 26 KOJIOHKaX ObII0 ChemaHo 240 onpezenennit 6uTyma 
JIMMUHCCIEHTHO-OTYMHHOJOPMYeCKUM MeTOOM MO MeToyuKe B. H. ®uopos- 
ckolt (*). Kak H3BeCTHO, 9TOT MeTOA Na€T BOSMOXHOCTH C MOMONIbIO MPOCTEIX 
[IP HEMOB JaTb KAYeCTBEHHYI0 UH KOJIMYeCTBEHHYIO XapaKTepHCTUKy OpranHyeckoro 
BelllecTBa, COJepxXalllerocA B OCayKaXx. . 

B stax xe OOpasitax OniI0 cqeaHo 120 onpexeneHuit HaTypabHOl BaxKHO- 
ctu, a takxKe B. A. Epouresim (Mopcxkoit rngpodusnyeckuli wucTuTyT) OBIT ompe- 
AeNeH OKMCAMTeJIbHO-BOCCTAHOBHTEJIbHbIM MOTeHIMa Ha ToTenunomerpe II-6. 

OcaaKu, B KOTOpbIX H3y¥eHO pacnpeyemeHHe Opranuyeckoro BelllecTBa, Je- 
JIATCA Ha Be rpymmy: 
cepa Pe ctnia, Gok eee pacnipejesieHO paBHOMepHO, Cc He3HauH- 

i aHHA B HHKHHX YaCTAX K 
NoNe 181, 182, 183, 187, 191, 69, 70, 73, 80 — pue. | u Q). ie 

Bo Il rpynne opranuyeckoe BellecTBo pacmpesleseHo HepaBHomepHo. B stux 
KOJIOHKAX BbIJeAeTCA C/OH Ooee rpyOoro, MecyaHucToro maTepuasia C BBICO- 
KMM COfepxKannem Ontyma (ctanunu Ne 131, 136, 142, 145, 147). 

Ocanku I rpynnpi coOpanbl B CeBepHOH actu ArTnaHTH¥ecKoro OKeaHa. 
B 9TOM paHOHe MOBepXHOCTHBIH cJOH OcayKoB c O—10 em npegcraBnen B OCHOB- 
HOM KapOOHaTHBIM MecuaHHCTHIM HJIOM. OcaqKH HMeIOT BBICOKY10 HaTY PaJIbHyIc 
BIAKHOCTL. OKMCIMTEJIbHO-BOCCTAHUBUTEJIbHBIe YCIOBUA CpegbI Xap aKTepH3yioT- 
CA TMOMOKUTEIbHBIMM 3HaveHHAMH (Eh usmMeusetca ot +10 no +15 MB), U, Kak 
MOKa3aJIM MACCOBbI€ JIOMHHECHEHTHbIe aHaJIH3bl, cofepxkKanne OuTyMuHOsHorc 
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i * 
ii oe HH3Ko0e”. Cyna MNO KanNuJVIAPHbIM JIKOMMHeCIEHTHbIM aHavin3aM, On- 
WMUHOSHOE BeMleCTBO IIpeMcTaBJIEHO KUCJIbIMM KOMMOHeCHTaMH, AalOuLuMN Ha 


Puce. 1. Kapta cranuni 


butbrpoBasbuoli OymMare 30Hy 3eJ/leHOBaTO-cepoH oKpacku. Hauvnaa c 10 cm 
[IeCUaHHCTbIM JI CMeHAeCTCH Tak%Ke KapOOHaTHbIM HJIOM. BulaxkHOCTb OCaqKOB 


(IOBbILWAaeTCA HM, B 3€BHCHMO- 
Cr 73 Cr NBO Cr.NIBG CT NISL 


pT OT M€XaHHdecKoro CocTa- eny6. 600m §enyl.2440m enyb.1720m eny6. 340m 

Ba, KONeONeTCA B Mpelesax Grawnocn(Y 0 60 40 60 8 40 60 40 60 

‘ T To [Slt aad las ea. ee emioa te te amplicon tek meth ntem lea 

»O—60%. Eh u3mMensetca OT Eh (ub) 0 0 -80 0 0-60 gO O  p -é0 -10 
a AQ 

—60 mB BBepxy 20 —220 mB Ppt ! 

B HUXKHUX YaCTAX KOJIOHOK, ee : 

HTO yKa3bIBaeT Ha BOCCTAHO- 60 : 

BUTCJIbHbIe YCJIOBUA Cpebl. yy 


Cojep2kanve OuTYMMHO3HOrO 
BellecTBa MOBbIWaeTcH OT 
0,00025 no 0,005%, xkaue- 200 
CTBeHHbIH COCTaB ero CTaHO- 20 
BHTCA Oovlee BOCCTAHOBJICH- 


HbIM (Ha (uJIbTPOBaIbHOL 
OyMare NosBuseTcA 30Haro- S7ym(%) = E001 QO Gouigor gf = gaot Gor gobr gor oy 


yOoro Bera). Puc. 2. Kononku c paBHOMepHBIM pacmpemenenvem opra- 
Hactanunax NeNe 184, nnueckoro nemectsa. / — TouKu oT6opa npc6, 2—Baax-~ 
187 u 191, rage ocagKu no HocTb (%), 3—- OuTym (%), 4—- Eh (mB) 


BceH JJIMHe KOJIOHOK pel- 
CTABJICHbI POOHTePHHOBbIM HJINCTbIM Me€CKOM VM MleCYaHHCTHIM HJIOM, BvlaXKHOCTh 
He3HAaUHTeIbHO CHMKaeTCA 20 55%, cpeka XapakTepH3yeTCA OKHCMTEAbHbIMK 
ycnosuamu (Eh usmeusetca ot +100 no —10 mp), conepanne oprannueckoro 
BellecTBa CHHxKaeTcA No 0,0006%, u B ero cocTaBe IpecONanaioT ryYMHHBI. 
Ocaaku, cuararoulue Kon0HKU II rpynnb, Berpeyenb! B AMepukaHcKoli KoT- 
nopuue. Kak yka3blBasiocb Bblllle, pacipefeseHve OpraHvueckoro BellecTBa 
B 9THX KOJIOHKaX UMeeT GOoOuee COKE XapaKxtep. IlopepxuocTHD cul 
ocayka oT 0O—10 cm mpeycTaBuieH B OCHOBHOM rJIOOHrepHHCBbIM NecuaHNCTHIM 
usiom. BulaxkHOcCTb ocaiKa He mpesbiliiaeT 40%, ycuOBUA CpelbI OKUCAUTesbHBIE 
(Eh usmeusetca or +80 no —5O ms). Cogepxkanve OuTyMMHOSHCrO BelllecTBa 
Hu3koe. Bonee ray6okve CJIOH KOJIOHOK CJIO%KeHbI KapOOHaTHBIM HJINCTBIM 


* Tina pepxuux 10 cM KONOHOK aOcomoTHbIe 3HAYeHHA COMepxaHHA OHTYMAa He oNpeye- 
JIANHCb B CBAZH C MaJIbIMH KOJIMYeCCTBAMH MaTepHasia, HO IIpH CpaBHEHHH C HHKHHMU COAMH 
OTHOCHTCJIbHYIO XaApaKkTepHCTHKY JIA HUX MOMYYHTb yasOcb. 
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MaTepHaJIOM, Bulax%KHOCTbh BospactaeT Wo 55—60%, ycOBHA Cpebl pesKO BOC: 
craHoputesibuble (Eh = —240 ms). Cogep2kanue ONTYMHHO3HOrO BelllecTBa Oowe 
BbICOKOe, UeM R TOBepXHOCTHOM cyioe, H cocTaBuseT 0,009%. Ilo kayecTBeHHOMY: 
cocTany OHTYM HalloMuHaeT OUTYMbI OCaKOB CeBepHOrO pakiona. 


Cr. NUS, ery. 504¢0m CONG en4720m Cr NIGE Cr NMS, ery. 5840m = CZ NIG) any 2200m 


Anannocre(*)20_ 40 60 80 40 60 80 40 6 8 40 60 8 4060 80 
Eh (ub) 80° 0 -80-160 -2400 -80 -160 400 -80-60 80 0 -80 -160 ~240 0 of 80 160 
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Puc. 3. KououkH, B KOTOPBIX BbIJeIAeTCH COM C BbICOKUM COep2%KaHHeM OnTyMa. 


OG6o3HaueHHA Te Xe, UTO Ha pH. 2 


Ha 180—-200 cm B KomoHKax co cTaniul NeNe 131, 136, 142m Ha 260 cm KovIOH- 
KH cTaHuuu Ne 145 (pue. 3) BbiqemseTca cso KapOoHaTHOrO MecuaHHcTOroO Hua, 
o6orameuHoro rioO6urepHHamu. HatypasbHad BJlaxKHOCTb OCaZKOB 3STOTO CJIOA 
HU38Kasni WU KoNeGeTca oT 20 no 40%. YcnoBua cpefbl OcTaroTCA pe3KO BOCCTaHO- 
BUTeJIbHbIMH (Eh = —220—230 ms). KosuyecTBo OMTYMHHO3HOTO BelllecTBa 
Kose6leTCA B Ipexestax 0,01—0,015 %.Ilo cBoemy coctaBy 6uTyMbl, Kak NoKa3asM 
KallHJWJIAPHbIe AHAJIH3bI, CTAHOBATCA OOsIee BOCCTAHOBJICHHBIMH H XApaKTepH3yI0oT- 
CA, MO-BHJMMOMY, Oovlee BLICOKHM COJep2KaHveM MaCJIAHOK (PpakUUH, aroTCBeT- 
JIO-2KeJITY!O TOVIOCy Ha PUJIbTPOBaJIbHOK Oymare. HuxKe pacnoOx*KeHHble CJION KO- 
JIOHOK TIpeACTaBJIeHbI KapOOHaTHBIMH WaMu. BaaxKHOCTb He3HaUHTeJIbHO CHH- 
KaeTCH, YCJIOBHA Cpefbl OCTAIOTCA BOCCTAHOBHTEJIbHbIMM, KOJIMYeCTBO OuTyMa 
yMeHblwaetcax. BurymM mo KayecTBeHHOMY COCTaBy TaKOH Ke, KaK B BepxXHel 
YaCTH KOJIOHOK. 

HeckouIbko OTJIMUHbIt XapakTep UMeeT OMTYM KOJIOHKH, B3ATOH Ha CTaHUHH 
Ne 147 (rayOnna 2280 m), rae ocanKH B OCHOBHOM mpefcTaBmeHbl KapOonat- 
HbIM N€CUaHUCTbIM HWJIOM, KOTOPbIM TOJIbKO B HHXKHEH YaCTH KOMOHKH CMeHseT- 
ca usom. Ilo cpaBHeHuto Cc paHee ONMCaHHbIMM OCaMKaMH, OCaKH 93TOM KOJOH- 
KH HMeIOT Ooslee HH3KYIO BJlaxKHOCTb, KOTOPad H3MeHAeTCA oT 22—40 %, B 
3aBHCHMOCTH OT Me€xXaHHyeCKoroO HW BelllecTBeHHOrO coctaBa. I[lopepxHocTHblii 
COM OCa[Ka XapakTepH3yeTCA OKHCAMTeIbHBIMA ycCOBHAMH (EA = + 70 mp), 
KOTOpble 3aTEM Ppe3KO MeHAIOTCA Ha BOCCTaHOBUTeIbHbIe (EA = — 100 mp). 
Kommuectso 6utyma Bospactaet or 0,0001 go 0,01 %, u, cyaa no Kanuanap- 
HbIM aHaiu3aM, OATYM HMeeT BOCCTAaHOBJICHHbIM xXapaktep. Ha 120—130 cm 
BbIMeIACTCA COM CBETJIO-KOpH4HeBOrO, KapOOHaTHOrTO MeCuaHHCTOrO Hula, Xa- 
pakTepH3yloulerocaA HH3KOH HaTYpaJIbHOH BJIaxKHOCTbIO (22,8), MOO*KMTeJIbHbI- 
MH 3HayveHHamH Eh (+ 20 MB), MOBbIMeHHbIM KONHUeCTBOM OuTyMa (0,02 %). 
BuTyM [10 CBOeMy Ka¥eCTBeHHOMY COCTaBYy UMeeT OKHCJIeHHbIM xapakTep. 

Mtak, Mbl BUAMM, TO B KOJOHKax II rpynmbl B KapOoHaTHOM NecuaHHc- 
TOM Mle, BCTpeyeHHoM Ha 180, 200 u 260 cm, coxepxanue GuTyMa NOBBIEHO, a 
cam ONTYM, Cy4A M0 pesybTATAaM KaMWJIJIAPHbIX AHa/IM30B, CTAHOBUTCA Govlee BOC- 
CTAHOBJICHHbIM, TAK KaK B HEM HaOvOJaeTCA NOBbILeHHOe COZepxKaHue tpakuun 
Macell. 


AMA 


| B nuxesexamtux nsauctbIxX ocayqkax OuTyM HMeeT TOT %Ke COCTaB, 4TO H 
||BEPXHHX CaHTHMeTPaX KOJIOHOK, HO XapaKTepH3yeTca Goslee HH3KHMM KOVJIN- 
¢CTBCHHBIMH COjlepKaHuAMu. 

|| Ha ocHoBaHHH BbIWeH3102%KeHHOTO MOXKHO CJeaTb HeCKOJIbKO BBbIBOLOB. 
/D-MepBbIX, B WJIMCTbIX OCaKaX C JOBOJIbHO BbICOKOH HaTyPaJIbHOM BwaxKHO- 
ThIO, XapaKTePH3YIOWIMXCA BOCCTAHOBHTEJIbHBIMH YCJIOBUAMM, MpOWCXOAUT 
MAKONJIeHHe OMOXHMMYeCKH HanOoJIee ycToituuBo uacTH O“TYMMHO3HOTO Be- 
ecTpa. Menee ycroliunBad 4acTb KOMMOHEHTOB OpraHHyecKOroO BelleCTBAa, Be- 
DATHO, pa3JlaraeTcs H yasiseTCA B BUe ra30B H paCTBOPHMBIX B BOJe COeEAMHEHHH. 
HO-BTOPbIX, B KOJIOHKAX, XapaKTePHS3YIOWUXCA HaJIMYveM CJIOA KapOoHaTHOrO 
eCUaHHCTOrO Hla, MO-BUAMMOMY, MpovcXo_MT murpallua ycTowunupol uacTu 
prannueckoro BelllecTBa U3 HHAKHUX WJIMCTLIX OCaAKOB B CJIOM Oowee Kpyl- 
ID3SepHHCTOrO MaTepualla, B KOTOPOM B YCJIOBHAX BOCCTAHOBUTebHOM cpesbl 
| HH3KOH HaTypasbHOH BMaKHOCTH MPOHCXOZUT BOCCTaHOBseHHe OuTyMa C yBe- 
HUeHHeM (pakiHH Mace. TaKkoe mpeo6pasoBanne u Mepepacnpeyesenue opra- 
“uecKOrO BelllecTBa XOpOlllo corsacyeTca c paOotamu B. B. BeGepa (’), 
). MW. Popexor (?) u Cuuta (°) to u3MeHeHMiO UM MpecbpasoBaHHio Oprannueckoro 
PIILECTBA B COBPCMEHHBIX OCaKax. 

B 3akmoueHHe HaM XO¥eTCA OTMETHTb, UTO JIOMMHECILEHTHO-OHTYMHHOJIOrH- 
PCKHe aHaJIH3bl MO3BOJIAIOT B SKCIeAMUHOHHBIX YCJIOBHAX YJIOBUTb OOM xox 
akc H3Me€HEHHA OpranuyecKOro BelllecTBa MO AWIMHe KOJOHKH. 


VuctuTyT okeaHosoruu Tloctynuso 
AxKagemun HayK CCCP 30 VII 1959 


| UMTHPOBAHHAS JIMTEPATYPA 


1B. B. Be6ep, Ilpeo6pasopanne oprannueckoro BeuectBa, M., 1956. 7 B. B. Be- 
ep, A.WU.TopcxKxaa, E.A.Tae6o0nckaan, TYeonorua nebru, Nel2 (1957). 
Reba Koren Opa. Be HaOn1o0p one Kaa, “HM, Biix pre nic ome Al gmL0o: 
4 (1956). *B. H. Wa oposBeKkaa, KpaTKoe pyKoBogcTBO NO JIOMHHECILEHTHO-O UTY- 
Homoruyeckomy anamu3y, M., 1949. °® E. A. Pomauxesuuy, JAH, 116, Ne 3 
957). © TI. B. CMutT, Coppemenupie cBeeHHA O MIPpOHCXOKAeCHHH H HaKOMJeHHH HeDTH, 
Mexavuapognpilt neptanol Kourpecc, 1, M., 1956. 
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Jlokxayp Akagemun nayk CCCP 
1960. Tom 131, Ne 2 


\! 


rEOXHMH§A 


A. Bb. HCAEBA 
BOJIb®PAM B JLOHHbIX OTJIO)KKREHHAX OXOTCKOLTO MOPS 
(ITpedcmaenerxo axademuxom H. M. Cmpaxoeum 8 XII 1959) 


SuaueHHe pacceAHHBIX 3JIEMeEHTOB 34MeTHO BO3POCJIO 3a MOCJIeqHHe eCATH- 
JIeTHA, H H3yYYeHHe 3aKOHOMEPHOCTeH HX paclipeleJIeHHA B 3eEMHOH KOpe cTaJO 
OHO u3 BaxkKHelilwwuXx sajay coppemMenHot reoxumuu. A. TI. Bunorpagos (?) 
OTMe4aeT HECOXOJMMOCTb HAaKONJIeCHHA JaHHbIX MO pacipesesieHHio B 3€MHOH KO- 
pe «He TOMbKO rlaBHEIX 10 KoHcTuTyexToB — Si, Al, Fe, Mg, Ti, Ca, Na, K, 
Mn (nu O), HO, YTO OCOGEHHO BaxKHO, NO pachpesevieHHto IpakTHYeCKH BCeX Apyrux 
-3JICEMCHTOB, HaAXOMAMLMXCA B MeHbIUMX KOJIMYeCTBAX B MOposax, Oosee peqKUX H 
PpacceAtHHbIX XHMHYCCKHX 9JICMCHTOB». 

BoubipaM, OTHOCAILMHCA K UMCY PpaCCeAHHbIX 9JIEMCHTOB, OU€Hb MaJIO H3y- 
yeu. A. II. Bunorpagos (') cyutaeT, 4uTO comepxKaHne W B NoposaxX MCKHO 
CUHTaTb HeH3BecTHbIM. Cormacuo (?), KOMYeCTBO BOUIbpamMa H3MeHAEICA B Cpen- 
Hem ot 1,9-10-*% B cuauKaTHBIX Noposax po 1-10-?% WO, * B rpaHuTax. 
Oguaxo corsacuo A. Il. Bunorpanosy c corp. (*), cpeqHee comepxKaHue BOmbpa- 
Ma B YJIbTPpaOCHOBHbIX Mopomax paBuo9,7 -10-°% WO, aB kucapIx 3 -1074% WOs. 
HecmoTpA Ha 3HauvTeJIbHOe PaCXOXKMeHHe MPHBeeCHHbIX JaHHbIX, 3AMeTHO TSH- 
roTeHHe BOJIbpaMa B H3BePKeHHIX Moposax kK KucOMy pApy. Becceok kKnapkK 
Boubpama papew 2-10-*% (°). B moupax, no janupim Bopya, mpnBeqeHHEIM 
A. Tl. Bunorpanospm (*), cogepxxutea oT 1,3-10-4 yo 1 - 107% WO. Jina 
ocanounbix nopog Il. [. Jbxedbpu (°) npuBogzutT cpenuee 3Hayenve us 60 npod, 
papuoe 4,9 -10-*% WO. A. Il. Bunorpanospm c cotp. (°) quia HaxowK2eHNA co- 
TlepxKaHua Boubdpama B OcafOuHbIX Toposax Obl NpoanasM3upOBaHbl COXxK- 
HbI€ CMeWaHHble WpoObl rinu (7614 cOpasuos) uv necKos (6107 c6pasuos). B mpo- 
Oe rIMH KOJMYECTBO BOJIbpaMa OKa3aslocb paBHbIM 2,3 -10-*%, a B mpoGe nec- 
KoB 2-10-*% WO;. B mopckol Boge KOHUeHTPalluu BOJbdpama BecbMa He3Ha- 
YMTeIbHBI, HopAgka 10-*% (°). OrnocutTenbHO cofepxxaHua BOsbdpama B MOp- 
CKMX OpraH3MaX M JOHHDIX OTJOMKeHHAX COOOMeHHH B JMTepaType HaMH He 
HalieHo. 

IIpuctynaat K HacTOAeH paOoTe, Mbl XOTeEJIM BbISCHHTb 3aKOHOMepHOCTH 
paciipefesieHHA BObpaMa B MOPCKHX OCaKaX, 4TO, B CBOIO OYePedb, MO3BOJIN- 
10 Obl MepeliTH K UsyyeHutO ero pacnpexeeHHA B OCaNOUHIX MOposax MOpCcKOrO 
MIpOHCXOXK JeHHA. 

Matepnasom JIA u3yueHHA NocMy2KUIM cyxXue MpoObl u3 noBepxHOcTHOrO 
COA OCAIKOB OxoTCKOrO MOPs, HOJTYYeHHble BO BPeMA PelCOB SKCHeLMIMOHHOFO 
cyaHa «Butsasb» B 1949—1952 rr. Kpome Toro, 6pi10 MpoaHasM3vpOBaHO HeECKOMb- 
KO KOJIOHOK OCaJKOB C IeJIbIO USyYeHHA NOBeeHHA BOMbpama B Mpotecce 
muarenesa. Bcero uccieqopano 189 npo6 co 145 cranuuit, noKppIBaIoMnx TocTa- 
TOUHO PycToH ceTKOH AHO mops. Jia onpezenenua Bombdpama mpo6si pasza- 
Padi MaBHKOBOH, CepHOM MH a3OTHOH KUCMOTAaMH, OCTaTOK cnwaBAAH C yrsie- 
KHCJIBIM KaJIMH-HaTpHeM, TlaB BbIMeawnBaIM BOOK, u ONpexedATH BOBmpam 
KOJIOPUMETPHYeCKH, B BUC POMAaHHAHOFO KOMIMVIeKCAa, IIPHMeCHAA B KavecTBe BOC- 
CTAHOBHTeEJIA TPeXXJOPHCTHI TuTaH ("). 


* [ina nlomyyenus CpaBHUMbIX pe3YMbTaTOB BCe AaHHbIe NepecunTanbi Ha WOg. 
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| Tlonyyennpie aHHble NOSBOJIMJIM BbIJeHTb MATb 30H PacIpOCTPaHeHHA BOVIb- 

ama (WO,) B noBepXHOCTHOM coe ocayKor (pu. 1). 

Tpu HeOoublMx yuacTKa c cofepxanvem WO,>5-107°% pacnonoxKeHbI 
1OXKHOK OKOHeYHOCTH KamuatTKu, y M. Taiironoc u wxkuee 1-0. JlucancKoro. 
(epBble Ba, HaXOMAMMeCA B HeMocpexcTBeHHO OnusocTH K Gepery, mpeycrTaB- 
HbI MecKaMu, TpeTHH — aJIeBPHTOBO-rIMHUCTHIMH WIaMH. Bpicokve KOHILeHT- 
uuu WO, (or 3 no 5-10-°%) tTaKxe 

TpeualoTchA B BUe OTACbHbIX NATeH. 
the u3 HAX — BO BHanuHe Jleproruna 
B Ie€HTPaJIbHOH YacTH MOpA — Xapak- 
PH3YIOTCA aNeCBPHTOBO-rJIMHHCTHIMH H 
MHUCTBIMH WJIaMH. Octasbuble, mpo- 
B ycTbA 3anuBa Wemuxopa, Ha BO3- 
wweHHocth AkajemMuu Hayk u B palione 
ypHsibcKHX OcTpoBoB vu IOxuHoro Ca- 
aJiuHa, IpWypoueubl K rpaBulino-ravey - 
BIM HW TlecuaHbIM OCayKaM. OO6slacTb c 
jOHLWeHTpaluamu oT 2 703 -10-?% WO, 
(AHETCA BLOIb KypusbcKol ocTpoBHCH 
fy, 3aXBaTbIBad 4aCTb 3arlayHoro 
jo6epexba KamuaTKH, wu MOBCcIOLy 
$BA3aHa C rpyOo3epHUCTLIMH OCaaKaMH. 
pome Toro, ecTb elle ueTbIPe yuacTKa 
| conepxKannem WO, ot 2 fo 3-10-°%. 
{a pacnoslox%KeHbl Ha ceBepHOM m06e- 
(@XKbe: OLE, IPpHypPOveHHbIit K MecKam U4 
paBuio, B ycTbe 3amuBa IJennxoza, 
[pyro npocrupaetca or Oxotcka jo n-0. XMNTeBCKOrO HM CBA8aH YaCTHYHO 
KPYNHbIMH aJIeBPHTaMH, a YaCTHYHO C AJIEBPHTOBO-rJIMHUCTHIMH JIaMM. 
'O Ke MOXKHO CKa3aTb CO yuacTKe, HaXOAMleMCA y BOCTCUHOrO MCOepexkbaA 
laxamuHa, y M. Tepnenua. Hakonell, veTBepToe MATHO, JlexKalllee B WeHTpe 
fopa, XapaKTepH3yeTcA PuIMHMCTHIMH WaMu. 

Mununmasbuble KosmuuectBa WO, (<1 -10-°%), caa3aHHble c rpaBHino-rasey- 
[bIMH WM Ne€CUaHbIMH CCaMKaMH, PaCHOJaraloTcA BUOMb BCCTCYHOPO NCOepexbA 
laxaJIuHa y3KOH mosmocoh, pacliupsrollelica K CeEepy HM BbIXOAIeM Ha CeBep- 
[OM M€JIKOBOJbe JlasieKO B Mope. Y 3anamHoro ncOepexba KamyuaTku HaxO_HTCA 
ile OHA JOBOJIbHO COUIM pHad COsIACTb C MHHVMAJIbHBIMM KOHUCHTPalHAMH BOJIb- 
)pama, MpHypoveHHaA K aJIEBPHTOBO-FIMHUCTEIM H TVIMHUCTEM HJlaM. OctTavib- 
aA Tvicilayb Ha MOPA COsepxXUT KOHLeHTpauuH oT | yo 2-10-*% WO;. Baoap 
anayuoro mcGepexbsa Kamuatku, K BOCcTCKy OT CaxauiMHa H UaCTHUHO Ha CeBe- 
€ STH KOHILEHTPallHu CBA3AHbI C KPYMHO3eEPHHCTHIMH, a B WEHTPaJIbHOH H 1O%K- 
[oH wacTAX MOPA — C TOHKHMH CCalKaMH. 

 Curelyet OTMeTHTb, UTO MOBBIWWEHHb'e KOMYeCTBA BOUIbDpaMa, Kak MpaBHuo, 
BASAHbI C *Kee3SMCTDIMH WH MapraHIOBHCTbIMH CCalKaMH, YTO BMoOHeE CObsC- 
IAeTCA CHeEPODUJIbHBIM XapakTepOM Bobdpama UW eFO CKJIOHHCCTbIO K COpas3o- 
SAHHIO BOJIb()paMaTOB 2Keslesa HW Mapranua (°). B ucceqoBaHHbIX HAMM MapraH- 
[ee KOHKPellMAX M3 CeBepO-BOCTOUHOH uacTH Tuxoro okeaHa, [elCTBUTebHO, 
II HalieHbI yBeIMYeHHbIe KOHUeHTpaltun Boubdpama: 4-10-*% WO, B Ha- 
yxuoli u 5,4-10-3% WO, Bo BHyTpeHHel yacTu KonKpeluu. JleTanbuas u3y- 
@HHOCTb OcaikoB OxoTcKoro MOpA KaK B MHHepaJIOrHyecKOM OTHOWEeHHH, Tak 
[| B OTHOIWWCHHM paclpeeseHHA OTEbHbIX QJICEMCHTOB 3HaYMTeJbHO CONeruaer 
ObaACHeHHe NOBeJEHHA BOb*paMma B Mpolecce ocayKOHakoneHuA. B uactuocTy, 
IHTEPeCHO COMOCTABUTb 3AKOHOMEPHOCTH pacnpesesieHuA BOUIbPpama ui xXevesa. 
Jco6eHHOCTH pacnpocTpaHeHuA %ese3a B OCaIKaxX OXOTCKOrO MOps NozpcOHO 
McaHbI B pabotax 9. A. Octpoymosa (°) u B. II. Merenuna u 9. A. Octpoymo- 
a (2°). Bonpdbpam, Kak HW 2Kesle30, KOHWeEHTPUpyeTcA PaBHbIM OOpasom B NpH- 
pexnol monoce Kypuapexux ocrposos 4 Kamuatkn. B ocaykax ceBepHoro no- 
epexkbsa HB ycTbe 3a. Wlenuxopa Takxe HaxXOMATCA YUaCTKH C NOBBILIeHHbIM 
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cojep2kannem xKevilesa. MuHuMaJIbHbIe KOJIMYeCTBA BOJIbGpaMa BAO/b BOCTOUH 
no6epexkbsa CaxasiuHa TOUHO COBMaaloT C paHOHOM MHHMMAJIbHbIX KOHWCHTpall 
*Kele3a. 

Hakonsenuve xene3a B palione Kypnabcexux octposos B. II. Terese 
3. A. Octpoymos (2°) cBa3biBaloT C NOCTYMaIoUHM B Mope OOOrallleHHbIM Ke. 
30M O6JIOMOUHBIM MaTepHaJIOM, a TaKxKe C MpOLYKTaMH COBPeMeHHOH By JIKaHy! 
ckoli yeaTenbHocTu. BuyumMo, STO MOsO%*KeHve NpaBHJIbHO U WIA BOMbHpan 
Mbt uiccsieqoBaiw By KaHHuecKH Tenet, B3ATI AHOUepMaTesieM B palic 
o. Anany uv oOnapyxKusm B Hem 3-10-°% WOs, T. e€. HECKOJIbKO YBeJIMYCHE 
KOJIMUECTBO. 

Takum o6pa3om, B palione Kypuapckoli ocrpoBHoli Ayru cyulecTByeT occ 
3aKOHOMEPHOCTb B pacnpocTpaneHun Boubpama, OTMMYHAA OT Sombie 4ac 
Mops”. Ona XapakTepH3yeTCA TeM, YTO 3feCb NOBbIWEHHbIe KOHWEHTP alu BOJ 
(bpama copnajaloT c MeckaMH M KPyNHbIMM aslespuTamu. Taky10 cccOeHHOC 
B paclipeleseHHH BOJIb(ppaMa MOX%KHO CODACHUTh MPWyPOVeHHOCTbW ePO K BY Jk 
HOreHHBIM MOposaM, CulararolluM nmoOepexbe, H K MpOLyYKTaM ByJIKaHHYeCK 
jleaTesbHOCTH. B OCHOBHOM 3TO OTHCCHTCA K Pa3JIHYHbIM COeCAHHEHHAM 2KeJles 
B UaCTHOCTH, K MarHeTutTy (14), C BbIHOCaMM KOTOpOrO XOPOIO COBNaLawT NOB 
INe@HHbI€ KOHIeHTpalun Bobippama B ocalKax. JelicTBUTeJIbHO, B MarHeTH 
BOM Hecke, HovlyyeHHom u3 6. Kacarxa (o. Mrypyn), Halizeno 9 -10-*% WO; 
caMas BbICOKaH KOHIeHTpallud BOub:ppama, BcTpeyeHHad HaMH B OxorTckK 
mope. B octTaJIbHBIX %Ke palonax Oovslee BbICOKHe KOHIeHTPalluH BObipal 
IIPCEMMYINECTBEHHO CBA3AHbI C TOHKHMH TVJIMHUCTbIMH OCaKaMH, COrlacHoO 3ak 
HOMePpHOCTH MeXaHHuecKoro pa3HOCa MH ocaxkyeHua, cihopmMyjMpoBaHH 
H. M. Crpaxospim ('”), no KoTOpoh pacceadHHble 9JIEMeHTLI KOHILCEHTPUPytOT 
rlaBHbIM OOpa30M B BbICOKOMCNepCHbIX OCayKaXx. 

Bce Bbilliecka3aHHoe Haris {HO NOATBEPXMaeTCA CpeMHHMM aHHBbIMH, Mp 
BeJICHHbIMH BTaGu. 1. Ha ceBepHOM MeJIKOBObe, Ha BOCTOUHOM ToOepexbe Cax 
JIMHa UW B WeHTPaJbHOH YacTH MOPA KOWHUeCTBA BOMb~pamMa 3aMeTHO BOspacrTal 
mO Mepe yBeJIHYeHHA CTeleHH WuCcMepcHocTH ocafKka. B palione Kypuuipcxt 


Ta6O.nna 4 


Conepxxanne WO; (1073 %) B pa3mHUHbIX THNaxX OCaNKOB NO OTJebHbIM paloHamM 
OxotcKoro Mops 


Tlecku Kpynupie anepputp | Meskue aneBpurTl Var 
2 = 3 a a 60 “S a ee 
4 ro) a ° a 4 Q 5 4a 
PaiioH Mopa a) eee sis 0 bee 5s 3 1S) ac oe 3 Bie 
os inte) Bia. | os 010 ma}os Cite} ag! Ors ate) z 
S55 Ro ECO psec Ro Rw 55 Ro Ro B5 Au (= 
gi) £6 | S358) 86/38) eee ee 
| Son 20 x = = 
{= cx (oes) as) =a fuse Tr 3 aM Se Se =~) € 
LlextpanbHasr 
uaCTb Mops 
(BKsIOUaA Puty6o- 
KOBOJHbIe Bra- 
J{HHbI) 2 |41,5-8,1 | — 3 | 1,0—1,5 11,25] 4° |4,25—2,25|/4,75 |" 37-710, 272.0" |e 
CepepHoe MeKO- 
Bombe (c 3au. 
Ueauxosa) 9 | 1,0—2,25) 1,67 4A 14,25—1,5 11,381] 4 1,5—2,25) 1,81} 20 | 1,0—8,0|] 2 


BoctouHoe mno6e- 
pexbe Caxanuua 8 | 0,5—2,25] 1,43 4 |0,75—8,5 | 1,86 


SanamHoe noGe- 
pewkbe Kamuatrku] 11 |1,25—7,5 | 2,16 7 | 1,0—2,5 141,96] 4 = = 1 — 
Patio Kypuub- 
CKHX OCTPOBOB 20 | 1,5—9,0 | 2,84 4A \4,75—2,5 | 2,25] 2 | 2,5—2,6 | 2,55 6 | 1,5—3,0] 2 


bo 


2,20—3,9 | 2,87) — _ 


OCTPOBOB H y 3alaqHoro noOepexbaA KamuaTKu KOHWeHTpalluu BObdpama, ocT 
Basch BbICOKHMH BO BCeX THIMAaX OCaKOB, BCe Ke B UJIaX HeECKOJIbKO CHHUMKAIOTC: 
EcuIM paCCMaTpHBaTb W3MeHeHHe cosepxKaHus BOJIbpaMa BHYTPH KarxkKJOl 
THIa OC4IKOB, TO XOPOWO BUHO, KaK IPH Nepexoye c ceBepa Ha tr Mpoucxoys 
HaKONJeHHe BOJIb(ppama. 

OxoTcKoe mope mpesctaBseT co6ol oco6nili Bonoem. CepepHad 4acTb el 
ABJIACTCH SIHKOHTHHEHTAJIbHbIM OacceHHOM, a 10%KHAA KOTMOBHHAa—O6OaccellHC 
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POCHHKJMHANbHOrO THM. Ocaku 10%KHOii uacTH HMeIOT B CBOeM COCTaBe 60VIb- 
yO TIPHMecb MpPORyKTOB paspylleHHA OCHOBHBIX H CpeMHHX BYJIKAHOreHHEIX 
yopod Kypuapekux octTpopos, a Takke MpOLyKTOB ByJKAHHUECKOl JeATeMbHO- 
mM. Jt STHX [ByX THNOB OOOMOUHOTO MaTepHana XapaKTepHO 3Ha4HTebHCe 
pylepxkaHve THTAHOMArHeTHTa, OCOOeHHO BbICOKHe KOHUeHTPalluH KOTOpOrO 
PHypoueHbl K KPYNHO3eEPHHCTHIM OCayKaM (necku, aeBpuTbl) KypusabcKoro 
aliona ("'). K stomy paiiony npvypouenbi u Ooubliive KomMuecTBa BOAbdpama, 

BASAHHOFO, OY€BUAHO, C THTaHOMarHeTHTOM. B octTadbHbIX 4YaCTAX MOPA BOJIb- 
#pam, IIpHHOCHMBIH C TeppHTeHHbIMM B3BeCHMU, KOarysupyeT BMecTe C rupo- 
IKUCAMH 2KeJIe3a H MapraHlla MH OTMaraeTCA MpeuMyLlecTBeEHHO B TOHKHX OCayKaXx. 
HY2KHO CKa3aTb, YTO STO Ke ABJIEHHE OTMEYEHO B OCasKaX OxOTCKOrO MOPA Tak- 
Ke JIA TuTaHa (*°) u BaHagua ('). Kaxymeecs Hapyllenve 3aKOHOMepHOCTH 
actipeweJieHHsi MAKPO3JIEMeHTOB B JOHHbIX OTJIOMKeHHAX 1OXKHOH yacTH OxoT- 
KOrO MOPA, I0-BHJJMMOMY, CBA3aHO C TeM, 4TO OGorallleHHe OcagqKa upeT 3a 
eT paspylWenua OeperoBblx MOpoA, cofepKallUux OobIl0e KOMMYeCTBO aHHbIX 
€MCHTOB (BOJIb(ppaMa, THTaHa, BaHayus). 

Uro KacaeTca pacnpeyesenua Bombtpama 0 BepTuKaJIM, TO OHO MMeeT 
OBOJIbHO OJHOPOHbIM XapakTep. ComepxkaHve BOosb(bpaMa BHH3 MO KOJOH- 
€, Kak MpaBHJlO, Clerka yBeJIMUMBaeTCA, T. €. B Mpolecce AHareHe3a pe- 
ICXOJHT OUCHb Me)VIeHHOe HakOleHve BOJbppamMa. Ecau B noBepxHOCcTHOM 
moe ocafka cofzepxutca oT 1,5 m0 2,0-10°°% WOs:, To B Tomme ero (4—5 mo) 
HONMYeCTBO BOJbipama cocTapasaeT 2,0 —2,5-10°°% WO;. Ha ropu3onte 
f7 M B TOULe OcayKa Oblm0 HalieHo 3-10°°% WOs. 

IIpuBeyeHHble aHHble MoKa3bIBalOT, UTO aMIVJINTya KoseOaHHH KOHIeH- 
paw BoJIbdpaMa BecbMa HeBeJIMKa HM TIPpeMMYIeCTBEHHO HE BbIXORUT 3a 
penenbst 1,5—2,5-10°°% WO;3. OrmetuM, TO HM AMA pactipocrpaHenua 
OMb*paMa TO MOBeEPXHOCTH OCaAKOB HanOosee XapaKTepHbI 3TH %Ke Mpepet. 
Wid CpaBHeHHA HaMH ObINO MpoaHalH3HpoBaHo 5 mpo6 KpacHbIx rayOoKo- 
OJHbIX TIHH H3 pa3JIMYHbIX PpaHOHOB CeBepO-BOCTOUHOM yacTH THxoro oKe- 
Ha, H cOfep2KkaHve B HAX BOsbippama Taxxe Gpio 2,0 — 2,25-10°3% WOs. 


: 


VWuctutyT okeaHouornu Tloctynust0 
Axayemuu nayxK CCCP ff 280 WS 
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Horsagn Akagemun nayx CCCP 
1960. Tom 1341, Ne 2 


ITAJIEOHTOJIOLH A 


P. E. AJIEKCEEBA 


O HOBOM TIOJAPOJE ATRYPA (DESQUAMATIA) SUBGEN. N. 
CEM. ATRYPIDAE GILL. (BPAXHOMOJbI) 


(IIT pedcmaeaexo axademuxom A. A. Tpogmumyxom 28 XI 1959) 


Iipegctasutenu poga Atrypa Dalman wupoko u3specTHbl 43 CHuIypHlicKuXx Hi 
e€BOHCKHX OTJIO*KeHHH BCero MHpa. OHako pauee, pH WHpOKOM NOHHMaHHH 
6beMa BUAOB HW pola, HX 3HAaYeHHE JIA Wedel cTpaTurpaduu Oplvio HeBeMKO. 
eTaJIbHoe M3y4eHHe aTPHI, MpOBOANMoe B NocweqHee BPeMA; 3HAYHTeJbHO 
OBbICHJIO HX CTpaTHrpaduyeckylo 3HayHMOCTD. 

YcTaHOBJIeHO, UTO He TOJIbKO BUJbI, HO H POMbI, BbIAeJIeHHbIe “3 CocTaBa 
TPH, OOJlaqaioT Y3KHM BePTHKAJIbHbIM MH WHPOKHM TOPH3OHTAaJIbHbIM paciipo- 
TpaHeHveM, Oularowapa ueMY SABJIAIOTCA XOPOWIMMM yKa3aTeIAMM BO3pacTa 
MellarouluxX UX OTMORKeHUH. IIpumepom sTomy csryxKUT poy Anatrypa Nalivkin, 
acCiIpOCTpaHeHHbIH TOJIbKO B XKHBETCKOM H (paHcKoM sipycax. Hecmorpa ua 
TO, HW MO cux Nop pox Atrypa ocTaetcA He_OcTaTOUHO H3y4eHHBIM HW pasHopor- 
bIM. McceqoBaTesiM YaCTO BbIHYXKCHbI BLILEIATh CPpeH ATPHM pe3ko pasiM4ato- 
vecH Mexky coOoH rpynnbl. Onna u3 HUX, CObINHO Ha3blBaeman rpynnol 
. desquamata Sowerby, sBbifesiena 3fecb B nogpoy Atrypa (Desquamatia). 

Tlogpox, Atrypa (Desquamatia) Alekseeva, subgen. n. 

Tenotun Atrypa (Desquamatia ) khavae sp. n. Bocrounpil cknon Ypaaa, 

eBepoypaibcKuii pation. Amdunopospiit ropusont (D3 b). 
| Jiuaruo3. Pakopnna c Ooulee BEINYKJOH CIHHHOH CTBOpKOH; CHHYCOM, 
a3BUTLIM Ha OpiolwHOH CTBOpKe, a CeJIOM — Ha CNMHHOK cTBOpKe. Makyika 
PIOWIHO CTBOPKH YMepeHHO 3arHyTad, He CKpbIBalolad (opamMeH H CObIMHO 
€IbTHPHH; pasBHuTa apea. 

PeO6pa TOHKHe, MHOrouHCJIeHHbIe HU OJIM3KO paccTaBseHHble. Kontlent- 
wuecKaf CKyJIbiTypa BbIpakKeHa peKHMH H ca6O PasBUTbIMH 3HaKaMH 
apacTaHHa. 

BuyTpa OproliKOH CTBOpKH MIpHCyTCTBy!OT XOpOWO BbIpaxKeHHble syOuble 
nactuHpl. Konycbl ciupasel pyunoro alimapata ppicokne. Kpypbi JIMHHbIe, 
WJIbHO H30rHyTble K OOKaM PaKOBHHBl. 

CpaBpHeHnua w OOMMe 3aMe4aHHA. PaccMaTpuHBaemMbI NOApo or- 
JMuaerca or nogpoga Atrypa (Atrypa) Dalman, cxogzHoro mo qdopme pako- 
BMHbI, MHOFOUMCJICHHBIM TOHKMM peOpaM HW cTpoeHHio py4Horo arimapata, 
CNleLy OMLMMH TIpu3Hakamu: 1) yMepeHHO H30rHyTOH MakyUIKOM OproutHol cTBOp- 
KH, He CKPbIBalollelt (PopamMeH U, Kak NpaBuJo, LebTApHU;, 2) MpucyTcTBHeM 
apen; 3) ca60 pa3BuTOH KOHeHTpuyecKOH cKybITypoH; 4) 3yOnbIMH NacTH- 
HaMH, XOPOIWO Pa3BHTbIMH B OpoOlWHOH CTBOPKe. 

Hapsyy c BuyamMu, pe3KO OTMYAIOUIMMMCA OT ATP MO yKa3aHHbIM TIpu- 
sHakaM, CyULeCTBYIOT BUI, CXOMHbIe C HAMM, Kak, Hampumep A. (D.) kurbesekia- 
Na (RZonsnickaja) c MakyWIKOH OpiollHol CTBOPKH, CKpbIBalolleH MOUTH NoN- 
HOCTHIO JleJIbTHPHA UW OCTABJIAIOLeH OTKPbITbIM TOJIbKO (PopaMeH, a B CTapyecKOM 
BOSpacTe CKpbiBalolleil ysky10, cyla6o BbIparkenHyto apeto. Baugy mpucytcrBuA 
TakKuX BHIOB, 3aHHMalOUlHX Kak Obl MpomMexkyTOUHOe MOOKeHHe Mey 
Atrypa wu Desquamatia, nocmeqHuli BbigenneTCA Kak MOWpon. 

Or poga Spinatrypa Stainbrook, cxozHoro mo ope pakoBHHbI H CTpoeHHio 
PyYHOrO allmapata, OTJIMYaeTCA CKYJIbIITYPOH — MHOTOUHCJCHHBIMH TOHKHMH 
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Hey3JIOBaTLIMH peOpamu, ciao BbIpaxKeHHOM KOHIWeHTPHYeCKOH CKYVJIbIITyp 
H OTCYTCTBHEM HJ. 

Or poga Griinewaldtia Tschernyschew, 61m3Koro no peOpuctoctu u cop 
makyluxu, Atrypa (Desquamatia) oTamuaeTca CNMHHOH CTBOPKOH, Oonee B3Z 
TOH, ueM OprolliHad, H pe3KO HHbIM BHYTPeHHUM CTpoenveM. Y rpioHBaJIbATE 
Kak llOKa3biBaloT uccueqoBanua Crpyse (°), B OprouiHo cTBOpKe Mexjy 3yOH 
MU IllaCTHHaMH pa3BHTa elle MOMepeyHad MacTHHa, OTCYTCTBYIOWaA y eCKI 
MaTHH. 


Puc. 1. Atrypa (Desquamatia) khavae sp. n., MMH,- 9x3. Ne 1313/662, Boc- 
TOUHbI CKMOH Ypata, CesepoypaibcKuit pation, moc. Uepemyxa, Llen- 


» e 1 
Tpabublit Kapbep, amunopossilt ropusont (Djb). Monepeanpre cpessi 


3amKa. 1,6. Undppt yka3piBaloT paccTOAHHe OT KOHIla MaKYLIKH 10 
MOBEPXHOCTH CTBOPKH. 31 — 3yOHbIe MwaCTHHbI, 3— 3yObl, KN—KpyPpaib- 
HbI€ IJlaCTHHbI, K — KPYPbI, C@ — CeNTabHbIH BasiHK 


Or pona Anatrypa Nalivkin, cxoquoro no ckysbnType u (opMe MaKyLII 
Atrypa (Desquamatia) ormmuaetca: 1)cnMHHOM cTBOpKOH, Oovlee BbINYKAJIC 
yem OprollHasd; 2) CHHYCOM, Pa3BHTbIM Ha OpIOWWHOM CTBOpKe, a celvIOM — 
CNUHHOH CTBOPKe, T. €. OOpaTHbIM HX pacnowioxKeHHeM Mo cpaBHeHuw c Anatry] 

Or poga Spirigerina Orbigny, cxoqHoro No cTpoeHHio anuKaJIbHoro annay 
Ta, OTMHYAeTCA CJIELYIOWMMU NpHsHakamu: 1) HHOH PopMON paKOBHHEI CO CMe 
Ppa3BHTbIMH H He OTTPaHHYeCHHbIMH OT OOKOBBIX CKJIOHOB CHHYCOM H cel 
2) MHOTOUNCJICHHLIMH TOHKHMH peOpaMy, B TO BPeMA Kak y cnupurepuH pet 
peskve u rpyOble; 3) peqkuMu u Oovlee TpyObIMH KOHIEHTPHYECKHMU 3HaKa 
HapacTaHHA, B OTJHUHe OT OYCHb TOHKHX H OH3KO pacMOJIO%KeHHbIX y CHIH] 
repHH; 4) cTpoeHvem py4Horo allmapata c AJIMHHbIMH HW CHJIbHO W30FHYTBI 
KpypaMH, BBbICOKHMH KOHYyCaMH cmvpawel; 5) OoubIHMH MYCKYJIbHBI 
NOJIAMH. 

Takue *Ke OTJIMYHA MO CKYJIbIIType H CTPOCeHHIO py4HOrO annmapata Habu10; 
roca Mey Atrypa (Desquamatia) u pogom Carinatina Nalivkin. Kpome To 
paccMaTpHBaeMbIM NOLPOL OTMMYAeTCA OT NOCMeLHero poya COpaTHbIM pacnio. 
*KeHHeM CHHYyCa H ceva. 

Or poga Nalivkinia Bublitschenko, umetomero HekoTopce cxocTBO 
cxyabntype, Atrypa (Desquamatia) ormvuaetca: 1) copepwenHoO nHOw copn 
He AHIWeBHLHOH paKkOBHHOM; 2) HH3KHMH HM KOPOTKUMHM 3yYOHbIMM MacTHHal 
3) HHO (POpMOli Kpyp, N1aBHO H30rHyTHIX K 6OKaM PaKOBHHEI, B TO BpeMAl k 
y HaJIMBKMHAH Kpypbl BHaYaJe HallpaBJeHbl BMepel, a 3aTeEM Pe3KO H3OrHy 
K 60KaM. 

CoctTaB NoOmpofma, pacnpoctpaneune. K _ nogpe 
Atrypa (Desquamatia) npunagiexuT pA BHLOB, OTHECCHHBIX MHOTHMH aBTO) 
MH OlwMOouHD K A. desquamata uu k ee Bepbetetam. B nalleli KoaseKU 
¢ BoctouHoro ckjioHa Ypana, v3 Munycunckolt un Ky3HeuxKoli xKoTw0B! 
K 9TOMy Mozpony oTHocstcs: A.(D.) khavae sp.n., A. (D.) totaensis (Kho 
levich), A. (D.) subalinensis (Nikiforova), A. (D.) magna (Grabau),A. ( 
kurrbesekiana (RZonsnickaja), A. (D.) A. zonataeformis sp. n. Docent 
BU Obi ONMcaH BiepBbie B Ky36acce Xandunbm (?) kak A. desquamata | 
werby. 

PaccmaTpuBaeMblli NoLpol uMeeT WMpOKoe pacnpocTpaneHve B eBOHCS 
OTJIOHKeHHAX BCerO MHPa, OCOGeHHO B CpeHeM JeBoHe. 
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K cmamee P. E. Aaexceesoti, cmp. 421 


a 6 
Puc. 3. Atrypa (Desquamatia) khavae sp. n. Tono- 


Tun TIMH, 9x3. Ne 1313/665. Boctounpiii exnon Ypa- 
Jia, Cepepoypaibckni pation, moc. Uepemyxa, Llen- 


TpavibHbIli Kapbep, amunopossii ropusonT (D5b) 


K cmamee 5B. A. ®uxmana, cmp. 440 


Puc. 1. a— xusple) KneTKu, B. typhi 4446; 6 — knerxn B. typhi 
4446 nocne sosyelictsua OprouimoTHosKok Vi-aHTHCbIBOpOoTKoOH; 
6—CMeIMaHHad MONYAWNA *KUBEIX KMeTOK B. dys. Fl. 170 un B. typhi 
1203; 2 — cmewianHaa monynauua KaeToK  B. dys. Fl. 170 uB. 
typhi 1203 nocne sos3gelicTBuaA MH3eHTepHHHOH agcop6upoBaHHoli 
aHTHCbIBOpOTKoli (Oekcuep), BAAHBI “MedeHBIe» K.1eTKH B. dys. Fl. 170 


i 


Atrypa (Desquamatia) khavae* sp. n. 
Puc. 1—3 

Tonotum. TMH, 1313/665. Ypan, Cepepoypanpexnit paiion, noc. Ue- 
emyXa, Llentpabubii pyaHuk, Amdunopospii ropusont (D5b). 
Auaruos. Pakosnna HeOonbillad c NOUTH NpAMOM MaKylUKOM OproulHoli 
BOPKH, He CKPbiBalolleH JeJIbTHpu u tbopamen. Apea oTyeTIMBO OrpaHuueH- 
a. Cunyc 4 cefio ca6o pasBuTbl. Pe6pa Toukve, yBeMuMBalOUlMecs B pas- 
pe oO HallpaBJleHHio K JOOHOMY Kpato. 

Buelluaa opma. Pakopuna cpequero pasmepa, gumunoi (JI) 
)—27 MM, OM3KaH K H30MeTPHYHOH (OTHOMeHHe AIMHbI K Wapune (I/II) 

—1,1), oO6b4HO yMepeHHO U PeAKO CHJIbHO B3LyTAaH, OTHOWEeHHe JVJIMHbI K TOJI- 

une (/I/T) or 1,6—1,8701,3. Samounpiii Kpaii nouTH NpAMOii, HeMHOro KOpoue 
avOO/IblueH WMPHHbI pakOBHHbI. Hpiowinaa cTBopka cyia6o B3ayTad c MOUTH 
pamoH MakylWKoH. JlenbTHpuh TpeyroubHOK CopMbl, 3akpbITHIi JBYMA JleJb- 
JMaJIbHBIMH MJiaCTHHAaMH C JOBOJIbHO OOJIbIIHM (popaMeHOM y BepIIHHbI, 2Ma- 
eTpom mouTH 2 mm. Apea oTueTsMBO orpaHuueHHad. Cunyc o6nluHO cabo 
paxkeH y wcOnoro xkpas. 
CnuHHaad CTBOpKa B3yTa HeMHOrO Oovlee, ¥eM OprlolHaA, OTHOUWeHHe TOJI- 
AMHbI CIMHHOH CTBOPKM K TOMMHe OpwowHOH (Ton/T cp) 1,3. Cenno ca6o pas3- 
luTo. JloOustit KpaH MvlaBHO OlycKaeTCA B CTOPOHY CMMHHOH CTBOpKH, OOpa- 
YA HeEBbICOKHH yrocOpa3Hbil sa3spuok. M3penka nocaeqHHl oTYeTIUBO O60- 
WOIeH MH WMeeT TPallellenzaibHylo dopmy. 

Pe6pa muorouncuieHHble (80—90), HeBbICOKHe, OKPyruble, TOHKHe, C pome- 
yTKaMH MeHblle HX WHpHHb.Pa3mephi peep k JICOHOMY Kpato yBeJIMYMBAIOTCH. 
4 aK, B OJ[HOM HM TOM 2Ke HHTepBavie 5 MM Ha paccTOAHHH 10 MM OT KOHUWa Makylll- 
W HacunTpIBaetca 11—13 pe6ep, a Ha pacctosHuu 30 mm ux 8. Konuentpn- 
ecKkad CKYJIbITypa pa3BuTa cla6o. SHaku HapacTaHHA pelKue, BbIparKeHHble 
Buje HH3KHX YCTYNOB, a Ha OOJIbIHHCTBe paKOBHH MOuTH He3aMmeTHBIe. Ha 
epeceyeHHAX UX C peOpamMu y3uIOBaTble YTOJIMIEHHA He COpasyioTca, H NOSTOMY 
O3flaeTCA BHUJ, WpaBuJIbHOH peOpucTocrTu. 

BuyTpeuHee cTpoeunsne. B OprwulHoH cTBopKe XOpollo BbiIpa- 
CHbI 3yOHBIC MWacTHHb, pa3sBUTble MO Kpasm JembTupua (puc. 1). Sy6nI jo- 
S0IbHO MaccuBHble. MakylleuHoe yTOuleHHe HapactaeT C BHEeIIHeEH CTOPOHbI 
YOHBIX TvlacTHH. 

B cnuunoli crBopke Be KpypaJIbHble MacTHHb!. SyOuble AMKH C BHYTPeH- 

eH CTOPOHBI OrpaHHYeHbI HX HH2KHEH VaCThIO, a C BHeIHeH — BHeLIHHMH TIpH- 
MOUHBIMM peOpamu. MakylleuHoe yTOJMMeHHe paSBUTO Ha BHYTPeHHeH cTOpOHe 
XPyPaJIbHbIX [JIaCTHH MH Ha CTBOPKe Me%Ky HHAMH. 
Kpypbl, "pupacratollve K KOHWAaM KpypaJIbHbIX MJIaCTHH, JWIMHHbIe, H3OrHy- 
ble K 6OKaM pakOBuHE! (puc. 2). BuyTpeHHve BeTBH MepBHUHBIX IIacTHH OOpa- 
BYIOT COCHHCHHDI IOryM, HallpaBJIeHHbIM Biepeyx u K CMMHHOH cTBopKe. Tlepey 
O€IMHEHHeM lOrasIbHble OTPOCTKH pacxogatca (puc. 2). Konycbl cnupanel — 
BepHyTbie 20 18 c6opotos. MyckybHoe Movie Oombiloe, yruyOmeHHOe Ha BHYT- 
PeHHeli MOBEPXHOCTH CTBOPKH HM paBHOe MpumepHo ee Vy —YV, actu. 
Wsmepeuua cm. B Taos. |. 


| 
| 


T a6. ar 4 


Anup. Ne u mecTroHaxoxfenne | Al | il | Ti | Top | Iroc, | Yucao pe6ep y ae | Pal Ten/T 6p 
mo6uoro Kkpaxvi 
(343/665, ronorun moc. | 25 28 KG Ih 7h 9 90 OROR aie Ae 
UYepemyxa, Ilenrp. pya- 
HHK 


(313/662, mecronaxoxkye- |25/12,5x2] 14] 6 8 (39 + n) x 2 AP ORES 18 
HHe H BO3pacT Te Ke 

1313/701, 3-H Cepepu. | 27 27 XQ) pA] al (30 + n) x 2 LO) al} Slee, 
py JHHK H | 


* Tlo umenn X. ®. JIxKamanopol, coOpabuleli onMCaHHbIN MaTepuan. 
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Bospactubne H3MeHEHH A. C BOspacTOM yBeMYMBAeTCA BS, 
TOCTb CIMHHOM CTBOPKH M CTaHOBHTCA Oombile, YeM y OpIOWIHOH, NOABIAe 
CHHYC H cefql0, JOOHbIM KpaH omycKaeTcH B CTOPOHY CMMHHOH CTBOPKH. 

UsmMenuuUnBOCTH BbIpakeHa PlaBHbIM OOpa3s30M H3MeHeHHeM B3, 
TOCTH, KoTOpasd KOne6uleTca oT 1,3 go 1,8. Y navOosee B3AyTbIX PaKOBUH CHI 
H CeO pasBHTbl OTUETHBee HM ASbIMOK MMeeT Tpallellenfasbuy1o copmy. 

Cpapueuua. Or nanOouee cx 
Holi 10 cKysbriType u pasmepy A. ( 
totaensis, BnepBbie onmcaHHOK Xopa 
Buyem (°), paccMaTpHBaeMbIH BHI OT. 
yaeTca MOUTH TIpAMOM MakyLIKOH, | 
YeTJIMBO OrpaHHyeHHOH apeei, HaJIM4L 
CHHyCa H Cella, Pa3BUTbIM A3bI4K¢ 
Puc. 2. Atrypa (Desquamatia) khavae sp. Or cxoqHol mo pasmepy u pope | 
nT oa 81319002 Comma rom gogunst A. (D.) subaltensis, Vora 
cepiu monepeinpx cpesos. 2,2 x. an — JeHHOU Huxkudoposot (°), paccmaty 

MepBHUHBIC WWaCTHHHI, 7 — IOryM BaeMbIH BH] OTIHNYaAeTCA TrOpa3so 60. 

KPYNHbIMM WH pe3KHMH peOpaMu. 

Or 6sm3koli no dbopme makywiku A. (D.) alticola, ycranopmenHoh Ppex 
(*), oTamuaeTcH OKPyrsoH PaKOBHHOH, paSBHTbIMH CHHYCOM HM CefVIOM, WSOP! 
TbIM JICOHDIM KpaeM H CpaBHHTeJIbHO rpyObimMu peOpamu. 

Or cxogHoli m0 dopme maxywku A. (D.) desquamata, ycraHopsenHol Cop 
Ou (°), paccmaTpHBaeMblii BU, OTMMUAeTCA B Ba-TPH pasa MeHbIel pakOBHHt 
HU OombWeH B3LyTOCTbIO. 

Or cxoqHOH mo oOuleli (opme pakoBnubl u peOpuctoctn A. (D.) nalivki 
BilepBble omMCcaHHOH JIsmenKo ('), A. (D.) khavae ormuuaetTca BbICOKOH UO 
pol MakylUIKOM C OTYeTMHBO OrpaHHYeHHOH apeelt u Ooslee HHTCEHCHBHO PasBHI 
MM CHHYCOM H CejVIOM. 

PacnpocTpaHeHuwe HW reomoruuecKuH BOSpae 
PaccmaTpuBaembii Buy, HMeeT pactipocTpanenne Ha Ypaue, B CpepaoBcKol o€ 
(CeBepoypaJIbcKHH palioH), H MpOMCXOAMT 3 TeEMHBbIX U3BECTHAKOB aM@unoy 
Boro ropu3sonta (Ds5b). 

MectoHaxoxgeune. Ypan, CesepoypambcKui pation, r. Cel 
poypasbck. Tnapnpii pyqHuk — 2 axKsemnusapa, 1-H CepepHpii pynHuKk 
4 sksemiuiapa, 3-H Cepepubili pyqHuk — 2 9k3emnsapa, moc. Uepemyxa, Ll 
TPaJIbHBIM pyqHHuK — 2] 9sK3emnuap. 

PakOBHHbl XOpOlleH COXpaHHOCTH, pexKO OGOOMaHHbIe MO KpasM. 


_ _ Mactutyt reonoruu u reodjusuKku Tloctynuso 
CuOupcKkoro orgeneHua Akajemmu nayK CCCP 20 XI 1959 


UMTMPOBAHHAA JINTEPATYPA 


1A. WU. Jiameuxo, Tp. BHMIHH, T[aneouron. cOopH., 8. 9) 1058s 
> JI. JI. Xaaghuu, Ws3n. Tomes. anpyerp. unct., 57 (1937), 3A. H. Xonanesn 
Tp. Caepyu. ropu. uuct., B. 18 (1951). 4 F. Frech, Zs. Deutsch. Geol. Ges., 43, H. 
672 (1891). *J.Sowerby, Trans. Geol. Soc., 5, ser. 2, tabl. 52, London (184 
° W. Struve, Senckenbergiana Lethea, B. 36, Ne 3/4, 205 (1955). 


424 


Woxnxann Akawemunu nayx CCCP 
1960. Tom 134, Ne 2 


CHCTO/JIOVH ff 


r. H. BOPOHHH 


W3Y4EHHE JHHAMHKH BKJIOUEHHS S*® MEPKAMHHA, 
S*° CY JIbPATA HATPHS HW S** METHOHHHA B BEJIKOBBIE 
M CJIM3SHCTBIE DKEJIESbI 


(IIlpedcmaezeno axademukom H. H, Anuuxcesim 20 XI 1959) 


B HacTOslee BpeMA MepKaMHH (B-MepKalTOSTHJIaMHH) MpuBseKaeT K ce6e 
HHMaHHe MHOrHX HcCJieqOBaTesieH, TaK KaK e€My MpHMNcbIBaeTCH HanOosee 
(PeKTHBHOe MpoduviakTHYecKoe JeHCTBHe Np BO3LeHCTBHH MOHH3Hpyriollen 
amuauun (?°), 

 OmpenenenHbli uHTepec MpemcTaBsseT W3yYeHHe AHHAMHKH BKOUeHHA 
9 MepKaMHHa B Pa3JIMYHbIX TKAaHAX OpraHH3Ma MeTOJOM aBTOpayuorpaduu. 
- STOH WeuIbiO HaMH ObIVIH H3OpaHbl AIA UCCeOBaHHA MeveHb, MosKenyou- 
ax Kelesa, OeJIKOBbIe HW CJIM3HCTbIe Kese3sbl KOPHA ABbIKA. TlocseqHHe OcOOeHHO 
JOOHBI JIA H3yYCHHA YKa3aHHbIM MeETONOM, TaK KaK Ha OJLHOM FHcTOIOrHyecKOM 
pese yaeTCA NOJy4HTb Te HW Apyrve xXeve3spl. Ja cpaBHeHHA c JHHAMHKOL 
KmoveHHia S*° MepKaMuHa ObIJIM B3ATLI CybcpPaT HATPHA WM MeTHOHHH, TakxKe 
eueHHbIe M0 cepe. 

CybdaT naTpua, MeyeHuptli S*°, u36upaTembHO BKJOUaeTCA TKAaHAMH, CO- 
ep2KkalluMu B ce6e cysbPOMyKONOTHCaXapHAbI, H OCOOeHHO CJIM3HCTLIMH 2%Kese- 
amu (*~7). B mpoTHBoOMmosl0xKHOCTb 9STOMY PawHocepa MeTHOHVHA HHTeCHCHBHO 
aKallIMBaeTCA C€KPeTOPHbIMH KJIeTKaMH MOD KeJyAOUHOH HW Apyrux OesKOBbIX 
ene3. Pay uccseqopatenet (§ 4°) BugemH B 9TOM B3aHMOCBA3b M@XKMy CHHTe- 
OM OeJIKOB, MpOTeKalolluM B WHTONa3Me %Kevle3sHCTOrO SMHTeIHA, H CeKpe- 
vei. 

OnbiTbI MpoBosuuCch Ha GebIX KPbICaX, KOTOPble B TeyeHHe 17 aac. NozBep- 
aJIMCb rosOLaHuIO (MOy4asIM TOKO BOY), YTOObI BbISBATh Y HUX Oosee HI 
eHee OM HaKOBbIi Xap akTep Py HKIMOHAJIbHOH JeaTeIbHOCTH Kevie3. PannoakTHB- 
bli HHJMKATOp BBOHJICA 2KHBOTHBIM M10 0,5Cu Ha | r Beca Tea. UTOObI BLIABHTb 
co6eHHOcTH BKJoO4eHHA S*° MepKaMHHa MO cCpaBHeHHIO C CyJb(aTOM HaTpHA 

€ M€THOHHHOM, ObIJIO MOCTaB/IeEHO, COOTBETCTBEHHO, ABe CepHH onbiToB. Bee 
PbIcbI Obl 3a6UTHI NyTeM DeKaNuTalMn yepes Pas/IMYHbIe CPpOKH Mocwse BBee- 
uA paguvocephi (15 u 30 muu., 1; 2; 4; 24 u 48 uac.). a Kaxgoro cpoka 6p110 
CMOJIb30BaHO M0 3 X%KUMBOTHEIX. 

Matepuan cbukcuposamM B cnupte c dopmamnHom (9: 1). Kontposbupie 
cpesbl OKpalllvBamucb a3aHom no Telenraiiny, asyp-Il-303HHOM, 2KeeSHbIM 
TeMaTOKCHJIHMHOM C JOKpalluBaHveM Ha CJIM3b MYyWMKapMHHOM. Cylezoppie aB- 
Torpadbl OKpalliuBasM TeMaTOKCHJIMH-303HHOM H asyp-lI-203uHOM. Kontpacrupie 
aptorpadpi (skcmosuitua 30 cyToK) He oKpaluBamu. Ja NosyyeHuA aBprorpa- 
dos Oblia HCNOb30BaHa 2%KuLKad 9Mysbcua Tuna P, Beimyckaeman HKU. 

Komuyectsenupilt yueT S*° 6bi1 mpou3sBezeH MyTeM NMofcueTa TpeKoOB BOCcTa- 
HOBJIeEHHOFO cepeOpa B SMYVJIbCHM Ha CJlefOBbIX pagvoaBTorpadax (skcnosnHA 
5 cyToK). Tpexu S** nogcuntpiBaiuch B 200 KBagpaTaX C€TKH OKYJIAPMHKpo- 
Metpa (1 KBagpat = 50 p’). 

Ilpu okpacke cpe30B ASbIKa %KeJIe3HbIM TeMaTOKCHJIMHOM HM JOKpallnBaHuH 
MYILMKapMHHOM yJlaslocb MOKa3aTb, YTO B SMVTeHH KOHIEBbIX OTJEJIOB CJIH3H- 
CTHIX 3KeJIC3 HMe@TCA He BCera OLMHAKOBOE KOJIMYECTBO CJIM3HCTOrO BelllecTBa. 
CeKPeTOPHbIe OTAeMbI GeIKOBLIX Hees AZbIKa pany CekpeTa COMePRaT Mao. 
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IIpocmorp vu comocTaBuieHHe Mexy COOH KOHTPacTHbIx aBTorpados, M0. 
YeHHBIX B pa3Hble CpoKH Mocie BBegeuA S*° MepKaMHHa, MOKa3asH, } 


cnycta 30 mun. — 1 4ac mocwie HHbeEKUMM PaHocepa HAaXOJMTCA MpeuMyL 
CTBCHHO B 6a3aJIbHbIX 30HaX 9) 
TeJIMA KOHILEBbIX OTIEJIOB Cz 
3HCTbIX *Kesle3. B TO Ke BPeMA 
JIKOBbIe 2%Kee3sbl COepKaT e€ 
OUCHb He3HAYHTeJIbHOM KOJIM 
cTpe (puc. | A, a). 
MakcuMavJibHoe BK JIFOUeE 
payMocepb! B STHX *Kelesax MOC’ 
raeTca uepe3 2 yaca NocwJe BBE, 
HAA, a CIYCTA CYTKH ee MpakTH 
CKH yxKe He OOHAPyKHBaeTCA, ' 
Pla KaK B CJIM3HCTHIX *Kewlesax 
3TOMY CpokKy HaOvloqaeTcA Hi 
OoubiwaA WHTeCHCHBHOCTh BKJIIO0' 
nua (puc. | A, 6) u Mepementer 
PalHOMeTKH H3 Oa3aIbHOH 30 
SMMTeIVA B alldKaJIbHyto. 
IlogcueT KOsIMueCTBa TPek 
S*° B Kee3aX Ha CJIEJOBbIX aB 
rpadax Mo3BOJIM/I BbIABHTb JH) 
MUKY BKJIOUCHHA B HHX Mepl 
muna S**. M3 ra6n. | BugHo, ¢ 
SIMTeIHMH MevweHu, TomKesyA 
HOH 4H OeJIKOBbIX Kevle3 A3bI 
BKIHOYaeT OYeHb Maio S**. I] 
BeJeHHble WHdpbl MoKasblBak 
4TO MAaKCHMYM HaKOMJIeHHA | 
B KOHUe€BbIX OTJleJlax OesIKOB 
*Kesle3 OTMeYaICA uepes 2 UE 
mlocvie BBeeHHA MepKamuHa. © 
Hako OOmlee cozepxKaHue S%? 
2Kesle3aX He OTPaxkKaeT BceH [HI 
MHKH BKJIOUeHHA, TAK Kak pay 
cepa loclie HHbeKWMH CHadé 
BKJIOUaaCb B Oa3aJIbHble 30 
KJIeTOK. SaTeM Mpoucxoguso | 
peMellleHHe pajHOMeTKH 43 
3aJIbHOH 30HbI SIMMTeIHA B al 


KaJIbHy10. ONNTeIMH CIM3HCT 
Puc. 1. Kontpactupre aptorpadp can3uctex (/) u y 


35 
6enKoBbIxX (2) *Keme3 KOPHA ABbIKa. OKCHO3HILMA wees BKOVa S*° MepKaMy 
30 cytox. A — mepkamun S%>, B —cynsat nat- Me€Q/I€HHO, HO B 3HAYHTEJIbHO 60. 


pua S%, B — metnonny S*%: a— yepe3 1 uacu UIMX KOJIMYeCTBAX, a MAKCHMa. 
6 — uepes 24 uaca mocne BBegenua. Yseen. 130% woe HakonmeHHe pauocepbl Hi 

JuoWaocb uepes | cyTKu. B aT 
culydae OCOOeHHO OTYETJIMBO BHIABJAJICA Mpollecc MocTeleHHoro Nepemeller 
paquocepbl H3 Oa3aJIbHOM 3OHbI B aNNKaJIbHy10, Noce vero Ha6moaocb | 
CTyMIeHHe PaMoOcepbl B BbIBOAHBIE MpOTOKH. 

Eie Oolee 3aMeTHaA pa3HHlla B MHTCHCHBHOCTH BKOUeHHH S** B 6em 
BbI€ H CJIM3MCTHIC %KeJeSbl BbIABJIACTCA IPH BBECHHH XXHBOTHBIM CysbatTa H 
pus, Meyennoro S**. XapakTep pacipezeneHua 2TOrO pamMonHauKatTopa 
CeKPeTOPHOM 9SIIMTeJINH 2KeIe3 OULHb HAaNOMUHaeT TaKOBOH MepKamunHa S*°. 
puc. | 5,a@ pugzno, uro S* riaBHbim o6pasom cocpeqoToueHna B O6a3aJIbHbIX 30K 
SMMTeIMA KOHILEBbIX OTICJIOB CJIM3UCTHIX 2*Kese3. OMUTeMH Ke OeKOBHIX 3Kel 
H MeveHH BKJOUaeT HHYTORKHOe KOMMUecTBO S*° cysbiata. 

MakcvMaJIbHoe HakOMenve paMocepbl cybtaTa HaTpHA u Mepemeliler 
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€ B allHKaJIbHble 30HbI SMHTEIHA CIH3HCTbIX 2Kese3 OTMeYAOCb, TaK Ke Kak 
B cayyae S*° mepkamuna, yepe3 24 yaca nocne unbekuuH u30TONa. V3 puc. 
|B, 6 BuHO, YTO KOHIeBbIe CEKPETOPHble OTMEJIbI GesIKOBLIX 2KEe3 He COLePKarT 
pekop S**, KOHIeBbie Ke OTIC CMSHCTHIX HKeNe3 CIJOWb 3anOHEHEI Tpe- 
<amMH. Kpome Toro, Ip BHAMATeJIbHOM PaCCMOTPeHHH MOXKHO 3aMeTHTb, TO 
avOoulee MHTCHCHBHBIMH y¥aCTKaMH B OTHOWEeHUM COlepKaHHA palnoakTUB- 
OrO HHIUKAaTOPa ABJIAIOTCA ANHKAJIbHbIe 30HbI 2KEMe3HCTHIX KIIeTOK HW O6s1aCTb 
pocBeTa KOHI[eBbIX OTJe/IOB. 
Talon rates 


Uncno tpexos S*5 mepkamuna, S** cypdbata HaTpuA Had SnMTeNHeM xKeNe3 
pW mogeyete cueloBblxX aBrorpados Ha 50 p2 


i PKese3bl KOPHA ASbIKAa 
Bpema Onutemnt 
nocse BBe- alHHYCOB snutTenet Oc TKOBLIX Kees SMUTeNHA CAHSHCTHIX %esNe3 
genus S*| Tleqenb | nomxKesy- ae 
B opra- nounot Oa3anbHaa| anuKasb- O6a3anbHas| anuKastb- 
HH3M JKENESHI Bcero 30Ha HaA 30Ha Bcero 30Ha Ha soHa 


S3 MepkKaMHH 


Onn. | 0,45 0,82 0,10 0,18 0,03 {| 0,55 | 4,02 0,19 
“4 uac 0,23 1.13 0,35 0,46 0.25 | 0,69 | 4,44 0,27 
‘2Quaca | 0,97 4,94 0.64 0,47 0,82) 1 10,84: 1h 48 0,54 
4uaca | 0,67 1,70 0,2 0,14 0,32 1,33 | 1,96 0,70 
4uaca | 0,12 0,92 0,07 0,05 0,10 | 1,52 1,23 4,82 


S% cymbdmata HaTpua 


30 Mux 0,09 0,46 0,15 0,18 1,43 1,65 2,97 0,33 
1 uac 0,18 0,55 0,24 0,21 0,27 5,76 10,67 0,86 
2 yaca 0,27 0,76 0,31 0,22 0,41 8,86 16,412 1,64 
4 uaca 0,13 0,32 0,14 0,08 0,20 10,10 18,13 2,07 
24 uaca 0,03 0,20 0,09 0,07 0,14 12,89 11,33 14,45 


Tloncuet Tpekos S*® noka3biBaeT, YTO XapakTep paciipeyeseHHA H MHTeH- 
CHBHOCTb BKJIOUCHHA OM3KH K JaHHbIM, MOJIYYeHHbIM Mp aHasHu3e HHAaMHKH 
BkoueHHA S*® MepKkamunHa (cm. Ta6a. 1). OqnHako BKmoueHHe S*° cybdata 
B CJIM3HCTbIe MKese3bl OblIO Oosee HHTCHCHBHBIM. 

B cep OMbITOB C METHOHHHOM pasvocepa uepes 30 mun. H | Yac MocuIe HHb- 
eKIMH HaXOJMJlacb B Oa3aJIbHbIX 30HAX SNHTEIHA OeJIKOBLIX HW CJIM3HCTbIX Kees 
(puc. 1 B, a). [lp 9sTom B HHTEHCHBHOCTH BKJIOUCHHA COHapy2KHach peskas 
PasHula, TaK Kak OevIKOBbIe 2Kese3bl HaKallJIMBaJIH BO MHOTO pa3 Oombule S**- 
MeTHOHHHA, 4eM cuM3ucTbIe. MakcHMaJIbHOe BKJIOUeCHHe Pay MOMeTHOHHHa OTMEe- 
Yalocb yepes 2 vaca. Tlepememienve paXHOMeTKH B SIMTeMH OeJIKOBbIX 2Kewle3 
Tak2Ke MPOHCXOLUT B alWKasIbuyto 30Hy (cM. Ta6s.2). Uepes | cyTKu nocae BBe- 
JeHua paquometuonnna S*° ene Ha6mofalacb B SIMTeIMH OeJKOBbIX Kees, 
Tora KaK B CJIM3HCTbIX %KeslesaxX ee MOUTH He OTMe¥amOcb (puc. | B, 6). 


Ta6nmuna 2 
Uncno tpekos S% meTHoHuHa Hal SMHTeHeM Kees NpH NoscueTe cyiezoBEIx aBTorpados: 


Ha 50 p? 
Kenesbl KOPHA ABbIKa 
OSnutenuh auHHycoB 
Bpema ee snuTemuh OenKOBbIXx SmuTeNu CHUSUCTEIX Kees 
tlocyie BBe- KEES 
Reuua S®* | Tlevenb & as & igs & —< ~ 
B opra- a gx = B Es Gy = = 
HUSM ° ae g8 ° a3 Nine pe as ay 
6 Eoina} Oo aes) =m (8) oO m Ss of 
Fs Ss | &E a S 8 5 Es S 8 a 
30 mun. Oy s5mt 10x72. 1) 4 49y O95) 14,058) 4525 0,86 0,06 0,09 0,03: 
1 ac O74 Vi 14533.|. 4, 64,,).4506, 14,24, }, 1,50 0,92 0,15 0,24 0,09) 
Meuaca | 2,18 | 2,92 | 1,54 | 4,31 | 1,98 | 1,48 DA) 0,33 0,418 0,48: 
4 uaca POON 1 60 ft, 10712, 114,48 ib Pal he Tha OFZt 0,14 0,29: 
aca | 027-1 0,57 | 0,44 | 0,70 0,53 | 0,45 | 0,64 | 9,09 | 0,08; 0741 


Takum 06pa30M, MeTHOHHH, MeveHHEI S*°, BkKsOUaeTCA SMHTeIHeM CJIK3: 
TbIX 2Ke/le3, MO CPpaBHeHHO C IMHTeTHeM O€JIKOBBIX *KesIe3, B OUCHb HESHadHTe. 
HOM KOsIMYecTBe (cm. Ta6u. 1). 

Urak, aHasiu3 JMHaMHKH BKJIOUeHHA PanNocepbl B OeJIKOBbIe H CJIM3SHCT 
*Kee3bl WOKa3a/ OMMHAKOBbIM XapakTep pacipenemenua S*° MepKamuHa FH | 
cybibata HaTpua. Bowblllee BKJMOUeHHE HX B CJIM3HCTbIe *Keesbl NO CpaBHeH 
¢ O@KOBbIMH 3aBHCHT OT MPHCyTCTBHA B MepBbIX MyKOMOMCaxapHpoB. One 
o6ulad HHTCHCHBHOCTb BKJIOYeCHHA MepKaMHHa: S*° 3HauHTeJIbHO HHKe, 4¥ 
S*cybiaTa HaTpuxA. STO, MO-BHyUMOMY, CBA3aHO Cc Ooviee OBICTPbIM pacl 
OM H BbIBeeHHeM H3 OpraHH3Ma MepKaMHHa MO CpaBHeHHIO C cysbpaTc 
HaTpua. 

MetvoHuH, MeyeHHbI S*°, KaK AMHHOKHCJIOTA, H36NpaTebHO BKsOUaeT 
STIMTeJIHEM O€JIKOBbIX 2KeJIe3 H, B 3HAYHTEJIbHO MCHbIUeM KOJINYECTBE, IMHTEJIM 
CM3HCTHIX Keves. 


VMHCTuTyT SKCNeEpHMeHTaJIbHOW MeZHILHHbI Tloctynua0 
AkaeMHH MeQHUHHCKHX HaykK CCCP 23 X 1959 
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Joxnxane Akagemunu nayr CCCP 
1960. Tom 131, N 2 


THCTOJIO‘H A 


B. H. MAMOPOB 


O CTPYKTYPHOAM JHHAMMKE PA3PA)KEHHOFO 
ME)KHEMPOHAJIbHOFO CHHANCA (HA OCHOBAHHH 
NPW)KM3HEHHbIX HABJIOJEHHA) 


(IT pedcmaerexo axacemuxom H. H. Axnuuxobsim 2 XI 1959) 


C paspa6oTKol B Halle na6opaTOpuH MeTOJa NPHKU3HEHHOTO HaOsIOLeHHA 
(*,5) oTKpbiiacb HOBad MepcneKTHBa B H3y4eHHU MOpdosoruH X%MBOrO CHHaNca. 
B wacTHOCTH, CTaJIO, HAKOHEL, BOS3MOXKHBIM YJIaBJIHBaTb MO MHKPOCKONOM He 
TOJbKO OTJebHbIe (a3bI (MOMEHTHI) efO Pa3BHTHA, HO HW BHAeTb BeCb NMpolecc 
CTpyKTYpHOH Mepectpoi- 
KH XKHBOTO pa3iparKeH- 
Horo CHHalca, weMy H 
MOCBAMLAaeTCA 9Ta CTATbA. 

TOHKOCTb, mpo3paqu- 
HOCTb H OO/IbIUaA 2KU3HE- 
cnocoOHOcTb mpenapata 
MOUeBOFO NYy3bIPA TpaBsa- 
HOH isrywiku (Rana tem- 
poraria), KOTOPbIM MBI 
NOJIb3OBaJINCb B CBOeH pa- : 
GoTe, NO3sBOIHIH Uu 6e3 at 
BCAKOH OKpaCcKH HaOuJI10O- ie / 7 


Math 3a CTPyKTYpHbIMA |. 

Arn ant SRBOrOLen- uc. 1. Cxema CTpoeHua NepuleMoNApHoro oKoHYaHHA (CH- 
H 6 Hanca) Ha HelipoHe MoueBOrO Ny3bIpaA JiArywiku. / — sepHH- 

Halica. 410 AJA HaHOOJICE = cro-ponoknuctaa Macca, 2— KOHIeBaA HepBHaA ceTb, 3 — 

NOJIHOTO BbIABJIEHHA efo ON1b-apHOJIbAOBCKOE CNHpasIbHOe BOROKHO 


BceH JHHAMHKM B ILeJIOM 

IpHMeHAaCb MeCTHJICHOBaA CHHb. Ona Ke Hrpasa pOwJlb riaBHOTO pa3parxu- 
Ted HeHpOHOB H CHHancoB. B- kayecTBe JCHOJHHIEJEHDIX pasipaxKuTeviet 
IPWMeHANHCh THMepTOHMYeCKHH pacTBOp NOBapeHHOH CO/IM MH CBeKaA Mpo- 
TOUHAA Boa. 

Tloce OJHOKpaTHOrO BBEJeHHA PpaCTBOpa MeTHJICHOBOH CHHM B KpOBAHOE 
PycIO NOFONbITHOM JAyWKH B Me%KHeHPOHAJIbHBIX CHHAalICaX TaHrJIHeB MOYEBO- 
TO My3bIPA BOSHHKaeT H C AOCTATOUHOH OTYETJIMBOCTbIO YJaBJIHBaeTcCA LWesav 
TaMMa CTpyKTypHbIX cyBHroB. IlosBnenne, HapacTaHve HW COpaTHOe pasBuTHe 
MOCJIeMHHX HOCHT 3aKOHOMepHbIM XapakTep. Ono COCTOAHHe HeMpOHOB H CH- 
HalcoB B CTporo ONpeseeHHOM MOcMeOBaTeJIbHOCTH CMeHAeTeA Apyrum. Becb 
Mpollecc cTpyKTypHOl nepecTpoHkH pa3paxkeHHOrO CHHalca HaMH pasyejeH 
Ha TpH MepvoOsa, KaxKMbI U3 KOTOPbIX HMeeT CBOM XapaKTepHbie Mpu3Haku. 
Tlepuogbl STH OMVCbIBaIOTCA B TOM Ke MOCMeLOBaTeJIbHOCTH, B KaKOM OHH CMe- 
HAIOT pyr Apyra B yCJIOBHAX OMbITA. 

1l-i me p HOA — Nepvoy oKpalenHoro cnHanca. C MoABJeHveM MeTHJIe- 
HOBOH CHHH B IMpKysMpyroule KpoBH (“3 pacueTa He MeHee 0,008 mr cyxoro 
mopowKka na | r Beca XWBOTHOFO) CHHANC KaK Ob! HCMbITHIBaeT CHJIbHbIM ynap. 
Yxe yvepe3 2—3 uu. nocne yKa3aHHOM HHbeKIM B KpOBb OH ANGdy3HO OKpa- 
Wyeaetca B CuHHE UBet. Hanv6osee OTUeTIMBO OH BbIABJIAeTCA Ha 15—20 mun. 
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(MaKCUMyM B ero oKpacke). IIpu 9TOM XOpOUIO BHAHbI BCe erO COCTAaBHbIe 4ac 
(puc. 1, 3a): ciupasbHOe BOOKHO, 3€PHUCTO-BOJOKHHCTaA Macca H KOHILCB: 
HepBHas ceTb. OJHOBPeMeHHO C MpOKpalMBaHHeM IpOHCXOMMT B30yxaHHe e 
KOHUeBbIX 6sAlek. M3 BepeTeH 
o6pa3Hblx (pune. 2) OHH MpeBpall 
IOTCA B OBAJIbHbIe HIM OKPYyTVIk 
oO6pa30BaHHA, 3HAYHTeJIbHO yBeJ 
UHBaACb IIpH 9TOM B PpasMep: 
(puc. 3 6). XapakTepHO, 4TO 
yBeJIHYeHHeM O3bl KpacHTed 
CHJIbHee B30yxXaloT OJIALIKH, H Ha 
6opoT. O B36yxaHHH OWIALeK CHH 
mca in vivo yMOMHHaeT JID 
Bb. T. ®enopos (°1°) B cBA3H 
pasapaxkeHHeM 9STHX CTPYKT} 
aJIKaJIO30M, THMepTOHHeH H HHK 
THHOM. Ho nmpu Bo3fzeHcTBHAX | 
CHHalcC MeTHJIEHOBOH CHHbIO ( 
Puc. 2. Crpyxtypa HeokpallenHoro xHBoro CHnan- 9TOM (aKTe OH He MIMWeT HHUer 
Ca lO HaHeCeHHA eMy pa3apaxKeHua. J — 3epHu- Onupascb Ha COOTBeTCTBYFOULY 
SonOKHO, 2 — Konenan_beperenooOpaciag Git. ce a 
Ka, pa ee 4 — HaKGROGMAeREFOe BO- coOcTseHHble HaOuOveHHA, — N 
AOKHO. PucyHOK BbINOTHeH C KHHOKagpa. Kuno- HM€eM JOCTATOUHbI€ OCHOBAHH: 
CbeMKa MpPOH3BOANMaCh Mp yBerMueHHH: 06. Jleiit- UTOObI BbIMIeOMHCaHHbIe H3MeH 
ua 55, ox. 10X HHA B CTpOeHHH cHHarica (qu 
(by3Hoe OkKpallHBaHve B CHHP 
BeT, B3OyXaHHe KOHUEBbIX MePHIeIONAPHbIX GyIALIeK) TOMKOBATb KaK Ip: 
Mbl€ IIPH3HAaKH PaspaxKeHuA ero, KaK NepBbii (HayaJIbHBIH) OTBET efO T11a3M 
Ha BO3JeHCTBHeE M€THJICHOBOH CHHbIO. 
Yepes 50—55 Muu. mocsie BBeeHHA MeTHeHOBOI CHHM B KpOBb HayMHaeTe 
nocTemeHHoe OOeclBeyHBaHve CHHalIca, yKasbiBalollee Ha NpHOMKEeHHe CeLy! 
ulero Nepuoga. 


Puc 3. @— 2uBOA oKpallenupilt cunanc B l-m mepwoge ero cTpyKTypHO AHHAaMHKH; BHIE 

BCe TpH COCTAaBHbIe YaCTH CHHaNca HM B3OyXUIMe KOHLWeBEIe OAWIKH. 6 — KOHLeBHe NepHem 

NAPHbIC OAWKA B MepHoxe o6ecuBesenHoro CHHanca: 1 — KoHWeBHe 61auKu, 2 — apTepHoa 

3 — HepBHBIA Ny4OK. PucyHKu BbIMOMHeHbI C KHHOKaqpa. Kunocbemka mpou3BogHsacb IIpH ye 
myueHHu: 06. Jleitya 55, ox.10x 


2-H MepuoA—nepvox o6ectBeyennoro cuHanca. Hayanom jaHHol 
nepHola ABAACTCA NOHOe OOecliBeyNBaHHe cuHanca. Ilepvox xapaktepusye 
ca: 1) HeraTHBHbIM OTHOWeHHeM CHHaMca K MeTHJICEHOBOM CHHH H 2) H3MeHeHHE 
ero ONTHYeCKHX CBOHCTB (KeaTHHHSalel). 

HeratuBoe OTHOLeHHe 2KHBOFO CHHANCa K M€THJICEHOBOH CHHH, pas BO3HHI 
HYB, CTOHKO COXpaHseTcA Kak Ha IIPOTAXKeHHH OMMCbIBaeMOrO, TaK M GOVIbIIIE 
wacTH Mocezytouero (3-ro) nepuoga. XapakTepHo, uTo c yBesMueHHeM 103 pa 
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Of BO BpeMeHH ykKOpaunBaeTca, a 2-H — 3ameTHO yAuuHAeTCcH. Bowblle Toro, 
€Hb KpellKHe PacTBOPbI MeTHJIeHOBOH cuHH (?/, — 1/,%), NoBapeHHOl com 
JM MpOTOUHaA BOa BOSeHCTBYIOT Ha CHHAIIC TaK CHJIbHO, UTO MPOMOJIKUTEJIb- 
ocTb |-ro nepHoya coKpalaetca Jo HyIA. B Takux curyyanxX yaeTca HaOsiOLaTb 
WHalIc JIMIb BO 2-M 4 3-M TMepHo- 
aX ero qHHamukKH. B.T. PDego- 
ios (2°) Taxxe HaOs0qa HeraTHB- 
Foe OTHOMeHHe CHHANCa K MCTHIC- yo, 96, 
HOBO CHHU TIpH BO3LeHCTBUAX Ha 
efO TAKMMH CHJIbHbIMH pa3ipaxku- 
Heim, KaK Tepepeska OTpocTkKa 
HOOTBETCTBYIOUleroO HeHpoHa 4H 
‘pellKHli pacTBop KpacuTesa (Me- 
| WJIGEHOBad CHHb). Takum o6pa3om, 
ak COOCTBeEHHBIe, TaK HW JIMTepa- sy sy 
typHble JaHHble yOexaioT Hac B 
©0M, ITO HEOKpalllMBaeMOCTb CuHa- 


144. 50M. 


CaMETHJIEHOBOH CHHbIO(KaKHOBOe )8=—s 94 20. 
CBOHCTBO) MOABJIAeTCA B HeM TeM 

: 

pIcTpee, UeM CHJIbHee Ha Hero Gee 


BOSeCHCTBYeT Pas paxKUTeb. 

OyHOBpeMeHHO C OGeclBeuHBa- 

MEM CHHAallca H3MeHAIOTCA UM ero 154. 55M 
omTHyecKHe cBolicTBa. OGeciBe- 
THBUIMCb, KOHMeBbIe OJIALUKH CHJIb- 
ee MIpesOMJAIOT Mpoxosauuh 
BeT, pHoOperaroT OTYeTJIHBbIL 
KOHTYp HU, CTaB K TOMY Xe OvleqHO- 
POSOBbIMU, Fopa3yo pesye BBICTy- 
MaroT Ha CepO-MaTOBOM (pore Heli- 
a Baaroxaps er tee Puc. 4. OOpaTHoe pasBHTHe MpH3HakKOB pa3ypa- 
HPHCHHAM KOHICBEIC OuIAIIKH C X%KeHHA CHHalica (3-H mepHog). Cuepa noKa3aHO 
OObINOH OTYCTJIMBOCTbIO BHHBI_ ppema. Onwit Ne 37, 3 II 1959 r. PucyHok Bbimos- 
Ilo Bcel TMOBepXHOCTH HepBHOH HEH HEMOCPeCACTBEHHO C #XKHBOFO PHCTOMOPHYECKOTO 
KJI€TKH KaK B CocTaBe 3epHucTO- "penapata EE ia O06. Jletit- 
BOJIOKHUCTOHM MacCCbl, TaK H 3a ee BES Nes 

IipejesiaMu: B KOHIeBOH HepBHOH 

ceTH cuHatica (pvc. 3 6, 4). Bnepsppie cam (akT U3MeHeEHHA OMTHYeCKHX 
CBOMCTB KUBOrO CHHalca Opll OTKpHIT Pexoposnmm B 1934 r. u 3aTem MOnT- 
Bep2xKeH B PAe pacor. 

V3 co6cTBeHHbIX H JIMTepaTYPHbIX JaHHbIX BHHO, YTO 06a BBIIJeOMMCaHHbIX 
IpW3Haka pa3ipaxkeHHorO CHHalca (HeOKpallIMBaeMOCTb MeTHJICEHOBOH CHHbIO 
M %KeslaTHHU3alluA) Obl H3BECTHbI HW paHee, HO OMMCAaHbl OHH ObIIM paspo3HeH- 
HO, OTpbIBOUHO. MakTHYeCKH OMMCHIBAeMbIM 3eCb NepHON MpOLOMxKa OCTaBaTb- 
CAH HEBbIABJICHHbIM. Tenepb, Nocsie MpoOBeseHHOrO HCCJeAOBaHHA, B PeaJIbHOCTH 
efO CYyINeCTBOBaHHA Mbl He COMHEeBaemca. CylelyeT JIMIIb MOLYEPKHYTb, TO 00a 
TOJbKO UYTO ONMCAHHbIX Mpu3HaKa pa3fpaxKeHHOrO CHHAalca CYIIeCTBYIOT B 
Hepa3pbIBHOM OpraHH¥eCKOM eJ{HHCTBE. 

3-H Mep uo — Nepnoyg OOpaTHOrO pasBUTHA MIpH3HAaKOB pa3qpaxkenHoro 
CHHanca. Bce BblllieomMcaHHble CTpyKTyPHble CBHI B pa3j{paxKeHHOM CHHalice 
OKa3aJIHCb MOMHOCTbIO OOpaTumbIMu. IIpomecc ux OOpaTHOrO pa3sBHTHA HayH- 
HaeTCA MOCe 3HAYHTebHOrO MaseHHA KOHUCHTPallHH MeTHJIEHOBOK CHHH B 
UupkymupyiouleH KpoBu. HanOosee paHHHM Mpu3HaKOM STOFO BeCbMa HHTepec- 
HOrO H MOUTH He H3YYeHHO"O elle Mpollecca ABJIACTCA BOSBPaT KOHIEBbIX MepH- 
UEJIOMAPHBIX OuIAWeK K HX MepBOHaYaIbHOM opMe Hu BeJIHYHHE (puc. 4). 
HeckouIbKO 11032Ke BOCCTaHaBJIMBaeTCA M Apyroe MepBOHaYaJIbHOe CBOHCTBO CH- 
Halica: ero CiOCcOOHOCTb K Zuddby3HOMy MpoKpalluBannio B CuHHH User. Iloptop- 
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154, 55M. 


Had ero OKpacKa CTaHOBUTCA BOSMOXKHOL yepe3 6—24 uac. MocJe NepBOH UE 
eKILHH MeTHJIeHOBOH CHHY B KpoBb. Ho Zoublle Bcero AHTCA COpaTHoe Pa3sBUT 
*KeaTHHH3allHH cHHanca. B 3TOM OTHOWIeHHH NOJIHbIA erO BO3BPaT K HCXOJE 
MY COCTOAHHIO HaOvoOfaeTCA JHWWb Ha 10 cyTKM MOCJIe HHbEKUMH MeTHJeHOB 
CHHU B Kposb. IIpu 6osee CHIbHBIX BO3ZEHCTBHAX Ha CHHAIC Mpollecc BOCCTaHC 
JICHHA €FO MepBOHaYAaJIbHbIX ONTHYECKHX CBOMCTB NPHHHMaeT elle Oosee 3aTH: 
HOH XapakTep. 

Ha ocHopaHHy CO6CTBEHHBIX HM JIMTepaTypHbIX JaHHbIX Mbl NPHUWIWIN K 3aKJI 
YeHHIO, YTO Ha BCEBO3MOXKHbIe BOZJeEHCTBHA KHBOM CHHAMC OTBeYaeT KaK P 
TOH CTPyKTYPHOH AHHAMHKOH, KOTOPOH NocBAlleHa 3Ta cTaTbA. InaBHaw Ue 
WOCTHrHYTa: JOKa3aHO, YTO yKa3aHHad JHHAaMHKa peasibHO cyulecTByeT. MV 
qolycKaeM, 4YTO HaM yJlaslOCb yJIOBHTb He BCe (pa3sbl KUBOrO cHHarIca. Ho 
JlasIbHeliWieM, 10 Mepe COBeEpWeHCTBOBaHHA MeTOJa HW COUeTAHHH BCEBO3MOXKHE 
9KCNE€PHMeHTAJIbHbIX BO3eHCTBHH, HaM, BO3MO%KHO, yacTCA OMHCaTb 9 
JMHaMHKy Yropa3yqo mMowHee. 


Uactutyt du3vonorun uM. HM. I]. Tasnopa Tloctynnao 
Akayemuu Hayk CCCP - 30 X 1959 


UWHTHPOBAHHAS JIHTEPATYPA 
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HHCT. 9Kcn. Meq., B. 8—9, 6 (1934). *B. H. Matopos, Brom. sxcn. 6uon. u Me 
44, Ne 7,113 (1957). § B. H. Matopos, Tes. zoxa. VI Bcecotosn. chesya anat., rHCTc 
Hw sMOpHon. (Kues, 2—9 niona 1958), XappKos, 1958, crp. 408. * II. B. Maxapo 
Apx. anaT., ructon. w sMOpuos., 11, B. 2, 284 (1932). 7 I. H. Haconos, Mectuaa pea 
WHA MpoTona3Mbl WH pacnpocTpansioujeeca BOS6yxKenHe, M3y. AH CCCP, 1959. ol.” Hae 
couos, B. A. Anexkcanugapos, Peakuua KuBOrO BeULeCTBa Ha BHELIHHE BO3IeHCTBH 
M.— JI., 1940. *® B. FT. ®egopos, Baa. Beecowo3n. unct. 9kcn. meg., B. 8—9, 
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Hornage Akaygemun nayx CCCP 
1960. Tom 134, Ne 2 


TrEHETHKA 


A. M. MAH)KOC 
BbICTPOPACTYLUASH ®OPMA. POPULUS BALSAMIFERA L., 
NOJIYYEHHAS OT ONbIIEHAA KEHCKUYX LBETKOB POPULUS 
BALSAMIFERA L. ®PAKL.MOHHPOBAHHON IMblJIbILon 
3TOFO BUA 


(ITpedcmaeseno axademuxom B. H. Cyxaueeoim 17 XI 1959) 


Tonyuenne Obicrpopactyuiux opm pactexuli B pone Populus nytem orqa- 
CHHBIX CKPel[MBaHHH B CeJIeKIMOHHOH MpaKTHKe HCCJIeqOBaTeeH He HOBO 
4). OjHako cmoco6 onbiieHua Tonosel dpakUHOHUpOBaHHO MbIIbYOH, OT- 
OPTHPOBAHHOH MO pasMepaM, MPH CKpelMBaHHAX He Hallie OTPaxKeHHA B MMe- 
UleHcA IMTepaType, HECMOTPS Ha TO, YTO IIbIIbla MHOFHX PacTeHHH, B TOM YHC- 
€ H Y HEKOTOPEIX pacTeHHH 43 poga Populus, uMeeT He TOMbKO pasHble pasmepht, 
HO MH pa3Hoe 4ucIO xpomocom (°°8). 

B cBa3H C 3THM aBTOPOM, NO npexnowennio npod. JI. ®. Ipasgzuna, Opi0 
PeANPpHHATO BHYTPHBHOBCE CKpelluBaHHe TONOIA SOamb3amuyeckoro (P. bal- 
samifera L.) @pakWHOHHPOBaHHOH NbIVIbUOH. OObektTamu AIA paooTh! NocwTyx*KH- 
JIM: OHO MYKCKoe MH Ba *KeHCKHX JepeBa, Mponspactawwlue Ha TeppuTOPHH 
mapka Muctutyta meca AH CCCP nog Mocksot. Onbisienve %KeHCKUX LBeTKOB 
ITONOIA Oaib3aMuyecKOrO PpakUHOHHPOBaHHOH MBbIIbUOH 9TOTO BUa MPOH3BO- 
\usiocb B KOHUe anpena 1957 u 1958 rr. B mna6opaTopun Ha Cpe3aHHbIX BeTKaXx 
quunon B 1,5 M, NocTaBJIeHHbIX B Befpa C BOOM, H NOBTOPHO — B Mpupore, Ha 
JepeBbax. 

Tibimbua dpakWHOHUNpoBasacb C NOMOLIbIo NpHOopa (cm. prc. 1) Ha 4eTEIpe 
dpaxunu. Ilonyyenuble ceMeHa OT ONbIVICHHA Pa3JIMYHbIMH (PpakUHAMH MbIVIbIUBI 
TONOIA Oamb3aMMyeCKOrO IPH BHYTPHBHJOBOM CKPellHBaHHH ObIJIM BbICesHbI 
BrpyHT. B TeveHve JBYyX JeT 3a ONBITHBIMH PaCTeEHHAMH Bech (PeHomMOrHyecKHe 
HaOofeHun. Y pe3koO OTIHUAIOWIHXCA NO cBOeH MOpdosornyecKo Popme pac- 
TeHHii OT 4 BapHaHTOB OMbIIeHHA H3yUa/IMCb NMWacTHHKH XpoMocoM (KapHOoTHNb!) 
B COMATHYeCKHX KJIeTKaX KOPeLJKOB. 

Vismepeure Mblibliepbix 3epeH (B kosmHuecTBe 207 MbIIMHOK) TONOA Oamb3a- 
‘MHUeCKOFO MO, MHKPOCKOMOM C NOMOLIbIO MAKPOMETPHYeCKOH JMHEHKH MOKasa- 
JO, YTO pasMepbI HX KONeOm0TCA OT 16 Jo 60 p. Mexzy sTHMH KpaiuuMH Npeze- 
jlaMH OOHapy>KeHbl BCeEBO3MOXKHbIe MepexomHbie pasmepHl. ITbimu“nHKH pasmepOM 
ot 16 n0 20 p cocrasusn 10% oT BcexX mpocmoTpeHHBIX; OT 24 yo 28 p — 70%; 
or 32 no 40 pp — 12%; or 44 no 60 — 8%. BapbupoBaHve pa3sMepos MbIJIbIBI 
y TONOMA Oamb3aMHyeCcKOrO YKa3bIBaeT Ha HeMpaBHJIbHOe MpoTeKaHve Npollecca 
Melio3uica B MaTepHHCKHX KJleTKaX PHe3] NbIIbHUKOB Mp OOpasoBaHuH MbLIbILbI. 

-Tlo nutepatypHbim Janu ((°, °) 1 ap.) Takoe HapylWeHve Mpoweccos Melio- 
3UCa IIpHBOLUT K OOpasoBaHHto ramet, cofep2Kallux B ceOe Oombwe OfHoro ra- 
MOK“LHOrO Ha6opa XpOMOCOM, T. e. He PeLyYUMPOBAaHHbIX TaMeT, XapakTepH- 
3YIOWLHXCA Oosee KPYNHBIMH MO CPaBHeHHIO C HOPMOH Pa3MepaMH TIbIJIbILeBbIX 
sepen. Hapsy c KpyMHbIMH raMeTaMH IPH HelpaBuJIbHOM MeHosHce (opMup yi0T- 
CA raMeTbI C UHCJIOM XPOMCCOM MeHbile ofHOrO HaOopa. IIpu stom cbopmupyiorTcsa 
MC@JIKHE TIbIJIbUeBble 3epHa. 

@pakUMOHUpOBaHve MbIJIbILbl TONOA Oasb3aMHYeCKOTO MPOHSBOLMIOCh BO 
(bpakuvonepe, KoTOpHIi paOoTaeT Ha OCHOBe MIPHHI{MMa cBOOOLHO Majaroulero 
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regia. Cpo6oyHoe Mazenve Tela B Ge3BO31yIIHOM MpocTpaHCTBe HepaBHOMePE 
H He 3aBuCUT OT Maccbl. B sTHX YCOBHAX HW KPYNHaA MU MeJIKaA MblJIbia Malad 
6bI C OLuHaKOBOl CKOpocTbIO. B HacToAuel OOcTaHOBKe (pakWMOoHepa MbIVIbU 
llaaeT B BOSYWIHOM cpefe, BbISbIBaIOWeH CONPOTHBJIeHHe OT TPeHHA NOBep? 
HOCTH HbIJIbIbI 0 BOSsAyX. B 3TOM CJlyyae CKOPOCTh MaseHHA PasJIM4HOrO Pas 
Mepa IIblIbUbI OyeT pasHoli. HavOombllel cKopocTb 

OyLyT O6slaaTb YaCTHIbI, y KOTOPbIX Ha eMHHY 

we MOBepXHOCTH OyfeT MpPHXOMNTbCA HavOOJIbIUMH Be 

SS KpynHble MblvibleBble 3epHa oOvlayaioT MaJIOH TJ 

Gal Beprnud nag —«“ abt MOBePXHOCTH, TIpHXOMAWeHCA Ha eMHUIL Be 

| dna pameie . Ca, a MeJIKHe OOVJIbIMOH MOBepXHOCTHIO Ha CJMHHILy BeCcé 

pngmounod = TlostoMy ye/lbHoe COMpOTHBJeHHe BO3Iyxa Oyne 

Goble B CJlyYae MeJIKOH MbIVIbIbl A OHA OyeT Me 

ylatb MeqvienHHelt. Kpymuaa mbiibila najaer Opicrpes 

IIpu @pakWHOHHpOBaHHH MbIVIbIUbI TOMOJIA MbI He 

HOCHJIM TIbLIbILy (B HeOOJIbIJHX KOJIMYeCTBAX), PaBHe 

MePHBbIM CJIOeEM Ha CeTKY, PaCIOJIORKeHHy!0 B Mase, 

BepXuel uacTu d@pakuvouepa. Jlerkui TO4OK paMbl 

CeTKOH O CTEHKY KAaMePbI 3aCTABJIAeT IIbIJIbIeBbIe 3e] 

Ha COpacbipaTbea, H MocJeqHHe HayHHaIoT CBOOOLHC 

lafeHue, T. €. OCaxKMeHHe B CMOKOHHOM BO3/lyIHO 

MmpoctpancTBe (pakuMoHepa Ha JiexKalllee BepXHeE 

Hwnnud nag  TeKNO Buusy npHOopa. Uepes 12 cex. nocne Han 

| OA emexan Ce€HHA MblWIbUbI Ha ceTKy Oblo BLIHyTO l-e cTeKJ 

— 43 HWKHero Ma3a dpakunouepa. Ha crekse Oni 

Puc. 1. TIpu6op aus @pax- KPYNHaA MblIbila H Mycop. Tp OcTaJIbHBIX CTeKJ 

UHOHMPOBaHHA MbWIbubI (10 SaJIOXKCHHbIX B mipHOope, BbIHHMaJINCb OHO 3a Jip) 

C. H. Enmanosy) THM yepes Kable 7 muH. Ha 2-m cTekse oced 

KPYylHad HW CpeMHAA MblIbila, a Takxe Mycop. Ha 3- 

cTekJie Oblia CpeqHero pa3Mepa MblIblla HW MyCcOp H Ha 4-M cTeKJle MeJIKas 

nycTad Kpylwav mblibila u Mycop. Iocamequee, 5-e cTeKIO ObIJIO BbIHYTO ¥ 

HMKHEFO Masa yepes 60 cek. Creksio OblIO YHCTOe — MNblIblla He BCTpeyasack 
Takum c6pa30m, BCA MblIbila mpoxomusia 4-MeTpoBblli p 
NyTb (pakunonepa 3a 33 cex. 

28—30 IV >KeHCKve IBeETKH TONOJA ObIIH ONbIJICHbI SS 9 a) 
MblIbwLOK oT 4 pakuul. Cpok cospeBaHusa ceMAH JIMJI- ~é 
ci 1,5 mec. Sihexr y cesuties, noyuenHprx u3ceman ®% ep oD} 038 
OT ONbWICHHA TONOIA Oanbsamuyeckoro *bpakUMOHUpo- “xe 
BaHHOH KPyMHOHM MbWIbIOH, BbIpPaKasicA B 3aMeTHOM p 
TOPMO2%KCHHH POCTa H H3Me€HCHHH HEKOTOPHIX Mmopdo.uio- 7526? 

oS, 


THYeECKHX CBOHCTB NO CpaBHeHHiO C JPyrHMH IMlapaJ- 


40M 


$00 cM 


J€JIbHO PaCTYIMMMH CeAHIaMH ApyruX BapHaHToB onpi- O& ae 
JeHusa PpakUMOHHpPoOBaHHO (cpequeli u MewKOli) npb- @O® whe 
WOH. CesHIbI C 3aMe]JIeHHLIM POCTOM XapaKTepH30Ba- @ 


JIMCb YTOJIMEHHEM NOACeEMALOJIBHOrO KOJIeHa H NePBHY- Puce. 2. Ha6op xpom 
HOrO KOpeUlKa, KOPOTKHMH H TOJICTbIMH CeEMAJOJIAMH. COM Ha rOMepewHoM pa 
Takve CHJIbHO H3MCHEHHBIe CeAHILbI He POCJIM, B TO Bpema  P€3e Kopeilika Tpnnn 
Kak Cpe CeAHUeB STOTO BapHaHTa uMewlOch 7 OpicTpo- PHOTO Tomo a Ca 
PacTyWHX PacTeHH C OYeHb MOIHO Pa3BUTbIMH CeMaA- pei = 
AONAMH, XOPOWO PaSBHTLIM IWIOTHBIM CTeOeJIbKOM H MepBHUHLIM KOpellKoy 
Ces Hip! H3 CeMAH OT OMbIWIeHHA TONOIA Oab3amuMyecKoro dpakUwonupc 
BaHHOH TIbWIbIOH CpeqHero pa3Mepa HHYeM He OT/MUAaIHCb MexkIy co6ok 
Cemeua OT OnbIWIeHHA TONOIA (bpakUHOHHpPOBaHHOH MewKOH MbWIbUO uMeN 
H€SHAYHTEJIbHYIO BCXOKeCTb. CeaHUbl OT TAKAX CEMAH M0 BHELIHeMy BHLY Madi 
TEM OTIMYAIMCb OT CEAHLEB NpesbIyllero BapwanTa. Takum o6pasom, M3 une 
HCCJIeNOBaHHbIX 582 ceAHIeB OKa3avIHcb WIA Hac HHTepeCHbIMH TOKO if 
OTH PacTeHHA ObLIM BbICaKeHbI 10 OJHOMY B roplwlowek — c TeM 4TOObI MONK 
ObilO 3acpHKCMpOBaTb KOpelKU [WIA OMpesevIeHHA YMCA XPOMOCOM B CoMaTI 
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feckux KyleTKax. M13 cemu pactenuli yasiocb 3adpuKcupoBatTb Kopellku (puKca- 
fppom Hasatiuna) TobKo y ByX, Tak Kak y OCTaMbHEIX Oplia cla6o pasBuTa 
POpHeBasx CHCTeMa H He ObIJIO BOS3MOXKHOCTH HaliTH XOPOLWMe MOMO[bIe KOpellKu. 
|MTOMOrMYeCKHe Mpelapatbl 3apHKCHpOBaHHbIX KOPellIKOB Ha MomepewHbix pa3- 
ye3axX MOKa3aJH, UTO KaK y OMHOFO, Tak HU Y Jpyroro pacTeHHA B CTaqMu MerTa- 
Ha3bl HMesIOCcb 0 57 xpomocom (2n = 57). 

IIpu u3yyeHHu peXyKIUHOHHOrO JevIeHHA B MaTepHHCKHX KJeTKaX MUKPO- 
| Makpocnopodus y TonOA Oamb3amuyecKoro ObIM OOHAapy2KeHbl Ww1acTHHKU 
keTapas c 19 xpomocomamu (n = 19). Asrtop (*) nomaraer, uTO 9TH pacTeHHuA 
WINJIOWHbIe HW B HX COMATHYCCKHX KJIeTKax 2 uMeeT 38 xpomocom. OyHako Jpy- 
MM ucCJIeqOBaTessM (*) NocuacTIHBUNOCh OOHAPyXKUTb TeTpalou_Hy10 topmy 
OnoA Oasb3amMyecKoro, B ero COMaTHYeCKHX KJIeTKaxX 76 Xpomocom 


Bo sTopoli nomoBuue utoA 1959 r. nocne duKcallMu KOpelliKOB Ba TpuMVIO- 
(MHbIX TONOIA OaIbs3aMH4eCKHX ObIIM BbICaKeHbI B PpyHT. Ocenbio, Mocsle OKOH- 
HaHHA POCTa, Mp OMHCaHHH MOpoJoruyecKHX MpH3HAaKOB y MOCaxKeHHbIX JByX- 
€THUX TOMOJeH OblIO OTMEYEHO, YTO OHH OTIMYAIOTCA Oomee ObICTpbIM POCTOM 
HBICOTa TPHIJIOMAHbIX pacTeHul 200—145 cm) u G6omee KpPyNHbIMM JHCTbAMU 
lumpuna JIMCTOBOH nviacTHHKH 13—9 cM, AuHHa mucta 15—10 cm u uepeliKa 
h —2 cM) M0 CpaBHeHHIo C pacTeHHAMH H3 MpPyruX BapHaHTOB OMNbIeHUuA (BbI- 
£oTa pacTrenuit 80-—60 cm, WHpHHa JHCTbeB 5 cM, IMHa HCTa 7 CM HM YepelliKa 
PecM). 

B utore culelyeT OTMETHTb, YTO cCHOCcOO dpakUMOHHPOBaHHA MbIVIbIbI DA 
eKPelMBaHHA ABJIAeTCA Ooslee BePHbIM CHoco6oM MovyyeHHA ObicTpopacty- 
iwMxX COpM, 4eM cJyuaHHO B3ATaA Mbliblla. 

JlajbHeliliee coxpaHeHHe, pa3MHO%KeHHe H H3yyeHHe ObICTpOpacTyMIMX, 
TPHMJIOHLHBIX, POpM ToMONA Oasb3amMuyuecKOrO MpefcTaBAeT HHTepec Kak C 
meopeTHYeCKOH, TaK HM C MpakTWyYecKOH TOUKH 3peHHA. 


IlpuHouly ray6okyto OsarofapHocTb 3a NOMOLIb NpH dpakUHOHHpOBaHHH 


h 


Muctutyt eca WH ApeBecHHbI Tloctynu10 
Cu6upckoro oTgeiexua AKkayqemun Hayk CCCP Mae O59 
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TEHETHK 


M. H. MEACEJIb u T. C. COKOJIOBA 


HACJIEQYEMBIE LLMTOMJIASMATHYECKHE H3MEHEHH YS, 
BbIS3BAHHbIE AKPH®JIABHHOM HW BEPBEPHHOM, Y JPO)K)KEA 


(II pedcmaeaexo' axademuxom B. H. Wlanownuxoesim 12 XII 1959) 


Jlecatb eT TOMY Hasaq Odpyccu c coTp. onucanH cnoco6 nonyyeHHA M 
COBbIX HaCJI@yeMbIX H3MeHeEHHH y poOwKKeBLIX OpraHH3moB Saccharomye, 
cerevisiae NOM BAHAHWeEM aKPHJHHOBLIX KpacHTejleH — akpHdslaBHHa (cMmet 
nmpodiapuna Hu 9ydviaBuHa) H SYPMNaBHHA, ABJIAWOWLerOCcA, MO-BAAHMOMY, OCHO: 
HbIM JeHCTByIOllHM areHTom (!~*). TakHe H3MeHEHHbIC KJIETKH-MYTAHTbl Kpali} 
MEJJICHHO Pa3MHOKAIOTCA B AIPOOHHIX YCJIOBHAX, BCJIECTBHE YerO KOJIOHHH 
Ha TBepJOH MUTATebHOH cpeye BCerfa OTMHYAIOTCA MaJIbIMH Pa3MepaMH T 
CpaBHeHHIO C KOJOHHAMH HOPMaJIbHbIX JPONOKeBbIX KJeTOK. MytTauHTbl 9TI 
MOJyUMBUINe HasBaHne «petite colonie» Oblu ReTaNbHO COceqOBaHbI B a6op. 
TOPHU Dhpyccu u Apyrux ucceseqosBatTeviehi (°°). Oka3anocb, YTO OHH HaCJIeACTBEl 
HO JIMIWeHbI LHTOXPOMOKCHa3bl, WHTOXPOMOB a H OU, Jeruspa3bl AHTAPHOH KH 
JIOTbI HW HEKOTOPBIX Apyrux PepMeHTOB. CnelvaJIbHbIMH HCCeOBaHHAMH Onis 
MOKa3aHO, YTO STH MYTALLHM He CBA3AHbI C AJEPHbIMH, XPOMOCOMHBIMH Hapyll 
HHAMH; OHH, CKOpee BCePO, 3ABUCAT OT HaCJIeqyeMOro NOBpexKMeHHS CAMOBOCTIP: 
M3BOMALLAXCA WHTOMMA3MaTHYeCKHX cTpyKTyp (7°). B HacToatlee BpeMxA XOpOL 
H3BeCTHO, UTO OKHCJIHTeIbHbIeC (PEPMEHTHI, OTCYTCTBYIOWHe Y MYyTaHTOB peti 
colonie —9TO HMeHHO Te, KOTOPble B KJI€TKaX BbICLUMX OPraHH3MOB CBASAHBIC I 
TOMMa3MaTHYeECKHMH CTPpyKTypaMH — MHTOXOHApusAMH. Ilostomy Bo3sHUKJIO pe 
MOJIOKeHHe, He NOyUMBllee 1O CHX NOP MPAMOFO LOKa3aTeJIbCTBA, YTO y STHX M 
TaHTOB HOO BOOOMe HeT KaKOrO-TO THMa chelMasH3HPOBaHHbIX MHTOXOHIPH 
MOO HMeOlHecH Y HHX MHTOXOHAPHH OTMHYAIOTCA OT HOPMAaJIbHbIX KaKH 
TO CTPYKTYPHbIM H QYHKUMOHAJIbHbIM JedeKTOM. 

Tlonyuenuble B pesybTaTe STHX MCCIeEMOBaHHH HOBbIe (PaKTHI VM BLITeKAIOLL 
M3 HUX CJI€ACTBMA MpeACTaBJIAIOT HCKJNOUNTEJIbHbIA OOUleGuOMOrMYeCcKHH 
Tepec. OHH paclllupsioT Halim npefcTaBienua 06 COULMX MeXaHH3Max H3Me 
YMBOCTH HM HaCJIEMCTBEHHOCTH, a TaKXKe€ OTKPbIBalOT HOBbI€e BO3MOXKHOCTH J, 
Gonee yruiyOeHHOrO aHav3a CTPyKTYpHOH wu byHKWMOHaIbHOM OpraHH3all 
KleTKH. Hegasno I. ©. Tayse yka3an Ha 3HaYHTebHOe CXOMCTBO SHEpreTuuE 
KOrO OOMeHa TaKHX [pO KeBblX WH OaKkTepHa/IbHbIX MyTAHTOB C CBOeCOpa3 
H3MCHEHHbIM COMe€HOM paKOBbIX KJIeETOK H Ha MepCMeKTHBHOCTb, BCJIeEACTB 
STOFO, HCNO/b30OBaHHA MHKPOOHbIX MYTAHTOB Id OT6Opa HW M3yYeHHA JelicTB! 
JeyeOubIX MPOTHBOPaKOBbIX BelllecTB (1,2), 

Tlomumo HeKOTOpbIX aKPHAMHOBbIX MPOV3BOAHEIX, aHaJIOrHYHO MyTareHH 
aKTHBHOCTbIO OOJIalaioT OCHOBHbIE MpOHMsBOLHbIe Tpudenumetana (1%), Tp 
benniTeTpasonnAxsopuy (4), a TakxKe KcdeunH (2°) (nocnemHHH BCe Ke B KO 
WeHTPalHAX 3HAYHTeEIbHO Oosee BbICOKHX, 4YEM AKPHANHbI). Pay cusnueck: 
(bakTOpoB: CyNpaonTuMadbHad Temnepatypa, aHaspo6uo03, yabTpacuoseros 
JIYUM TakKe CHOCOOCTBYIOT BOSHHKHOBEHHW BECbMa CXOJHBIX MYTAHTOB Y MHKE 
opranusmos. IIpupofza sTux MyTaHTOB, OMHAaKO, He HCCeqOBaHa C TaKOli TI 
TeJIbHOCTbIO, KaK STO CJeaHO B OTHOWeHHH AKPHMHOBLIX MYTAHTOB c Jledpet 
HbIMH OKHCJIMTeJIbHbIMH CHCTeMaMH. 

Ham mpegcrapianocb BeCbMa CYIIeCTBeHHBIM MOMbITaTEeA Mopofitn Gun: 
K BbISCHEHHIO POJIM MATOXOHPHU (uJIM UX 9KBUBAJICHTOB) B BOSHHKHOBeEHUH OF 
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MMUYeCKUX MYTAHTOB C HENOJIHOLEHHbIMH CHCTeMaMH OKHCJITeIbHbIX (bepMeH- 
DB. Uccuieqopanve MUTOXOHpH y WpoxKeBbIx OplaHH3MOB OblJIO B CBCe BpeMA 
epscneno OMHMM 3 Hac (7°). Mexny MpOuHM, OblJIO MOKa3aHo, YTO NpH MOuKOBa- 
fu ApoxKeH B MOYKH 3adacTylo MonasaeT OHA Ma/lOUKOBALHAA MUTOXOHpUA 
JIM TOJIbKO OHH ee (parMenT. CneqoBaTebuo, ecm Takan MUTOXOHIIPHA WJM 
2 (PparMeHT CTPyKTYPHO WH OMOXuMNYeCKH HeNOJHOWeHHI, TO IIpH Nocwleqyroulem 
AMOBOCIIPOH3BeJeHHH HX B 
ouepHel KJIeTKe BC€ BHOBb 
Opasylollveca MUTOXOHI- 
4H MOryT OKa3aTbca Tak2Ke 
(beKTHBIMH. 

OyHuM 43 cnoco6oB. Jo- 
4a3aTeJIbCTBa TAKOM BOSMOX- 
focrH MbI CUHTasH HOCTAaHOB- 
hy OMbITOB C Chelu@uyeckuM 8 
HOSLCHCTBHEM Ha MHTOXOHI- 


PHM B %KHBOM WpomKeBol 75g zoygey GDN 550 500 450 400 


iuerKe. Kak culelyeT v3 pa- ; : 
HOT OMHOrO H3 Hac Cc coTp. ein: ei Face iss WHTOXPOMOB Yy APORUKEH 
47 S accharomycodes ludwigii: a— y HopMabHBIX KJeTOK; 
| ), MOMMHECHMpyIOuMMl a- 6 y KJeTOK, pa3MHOKAaBIUMXCA Ha Cpene C OepOepnHom; 
RaOu OepOepHH M30Hpa- e— y mytanToB, Bo3HHKWMX NOX BIMAHHeM akpulaBuna 
FeJIbHO HaKallJIMBaeTCA Ha (QMHbI BOK B Mp) 

MMTOXOHIPHAX XMKHBbIX [POMRKRKEBLIX KJIETOK, OOKHPyeT UX HW YrHeTaeT HEKOTO- 
ble (PYHKUHH, B TOM YHCJIe OKHCJIHTeJIbHbIe, He 3aTparMBad *yHKUMH CHMupTO- 
30ro 6poxwKenHnaA. BSTOM OTHOWEHHH BINAHHe OepOepuHa Ha MMTOXOHAPHH KJeTKH 
3 OCTPbIX OMbITaxX OoJlee cheWMHYHO, FEM AKPHAHHOBbIX MPOH3BOAHbIX. OTH 
IOCIENHHeE CBA3bIBaIOTCA He TOJIbKO C MHTOXOH]PHAMH, HO Tak>Ke C MHKPOCO- 
MaMH HW OCHOBHOM WuTona3mMon. 

B kauecTBe OObeKTOB JIA HCCMELOBAHHA MbI H3OpaJH TpoHxOKeBble OPpraHu3- 
bl, OTJIMYaIOlluecH MO cmocoOy BereTaTHBHOrO Pa3MHOXKeHHA, a HMEHHO: 
Baccharomyces carlsbergensis (Frohberg), acnoporeHubii wramm Saccharomy- 
odes ludwigii, 9kcNepHMeHTaIbHO HaMH B CBOe BpeMA MOJIYYeHHbIM, a TaK2Ke 
Endomyces magnusii. [lepppii 13 sTHX OpraHH3MOB pa3MHOKaeTcA COBIMHBIM 
OUKOBaHHeM, BTOpOH — Mo THIy, MpoMexXyTOUHOMY MexXfy MOUKOBaHHeM H 
NevieHHeM; TpeTHH — TOJIbKO JeJeHHeM. 

Cnuouinok mocep ryctTol cycneH3Hu Saccharomyces carlsbergensis usu 
Saccharomycodes ludwigii Ha cycao-arapoBylo0 NMHTAaTeJIbHY!O cpely, K KOTOpOH 
npuOaBJenbl 160 akpudsaBuH, 160 GepOepnucy bart (OKOHVATEJIbHOe pasBeje- 
Hue 1 : 100000), npuBoguT K Tomy, TO BbIpacTalollaxA Ha STOM Cpese Nony AWA 
KJI€TOK OTIM4aeTCA JedeKTHOM WHTOXPOMHOK cHcTemol. B To BpeMA Kak Ha TH- 
TaTeJIbHOK cpefe 6e3 akpudaBHHa uM CepOepHHa B adpOOHbIX yCJIOBHAX 
Pa3BUBaeTCA KYJIbTypa, KJIeTKH KOTOPOH coOsep*KaT WHTOXpoMbl a, 0, c u ad 
(puc. 1a), Ha Tako 2Ke cpefe c akpHdaBHHOM HH OepOepHHOM KJIeTKH OOHa- 
PYKMBAIOT MpH CMeKTPasJIbHOM HCCJIeqOBaHHH TOJIbKO Nosocy Morsowmexnna 
UuTOxpoma c (puc. 16). OqHako MpH WaHHOM MOcTaHOBKe OMbITa, Kora 3aceB 
IPOH3BOAHTCA FycTOH cycMeH3svel pox Kel, NHWb HeOOMbIWOK MpollenT pa3- 
MHOMKUBIUMXCA KJICETOK ABJIACTCA MYTAHTAaMH; OCHOBHaA Macca JpomwxKeH, Kak 
1OKa3aJIM pacceBbl Ha He cOsepKalline akpuciaBuHn ws OepOepuH cpegbl, LaeT 
HOPMAJIbHOe MOTOMCTBO. CyleqOBaTeIbHO, 3aepxKKa OOpa30BaHHA OKHCJINTeVIb- 
HbIX CHCTeM Y OovIblUeli YacTH KJIeTOK OOpaTHMa H CBA3AHa, OYBH HO, C BpeMeH- 
HbIM OJIOKHPOBaHHeM (PYHKUHH IWMTOMIaSMeHHBIX CTpyKTYp — MHTOXOHJpHH. 
B MOuIb3y STOFO CBHeTeEAbCTBYIOT TaK%Ke OMIT! NO HCCJIeqOBaHHIO AbIXaHuA 
Torgjoulenua O,, BbIpaxkeHHOrO B Qo,), Y Saccharomycodes ludwigii, Bpipoc- 
UuX Ha cpezec 6ep6epHHom uu akpudsasunom (1 : 100 000): 


a 


KouTpoub 51,8; ARO: 447 KouTpoub Akos 53,9 
C 6ep6epuHom Dee 0,4; 0,8 C axpudpnapunom 2,1; 4,9 
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Onuitst c KysbTypoH Endomyces magnusii, NocTaBeHHble B aHaJIOrHuHk 
yCIOBHAX H C Pa3/IMYHbIMM KOHUeHTpaluaMH (CM. B CKOOKaX) KpacuTesel, 
IIPHBe@JIH K H3M€HEHHIO HH WHTOXPOMHOH CHCTeMbI, HH OKHCJMTEIbHOM aKT 
HOCTH KJI€CTOUHBIX MONYJIAWHH: | 


KouTpouJIb HOwoy 45,0; 45,0; Bo,0s Dove 
C 6ep6epHHoM HowOs 34,0; 36,4; 56,8; 49,0 ; 
(1 : 100000) (1: 25000) (1: 15000) (1: 6000) (1: 1000) 
KoutTpob 58,03 38,4; 38,4; Host 
C akpudmaBynom DosO% 46,9; Das; 67,6 


(1: 100000) (4: 25000) (4: 15000) (4 : 5000) 


VintencuBHocTh cnupToporo OpoxeHuax y kysbTyp Saccharomycod 
ludwigii » Endomyces magnusii, BbIpocliiIMx Ha Cpeflax C KpaCHTeJIAMH, CKO 
KO-HHOyb 3aMe€THO He H3MeHAeTCA. 

B cyelyroulei cepHH OMbITOB MBI MONMbITAIHCb NOJIYYHTb HaCJIeqCTBeHI 
3aKPellJICHHbIe H3MeCHCHHA B KJleTKaX HalllHX OObEKTOB, Ba U3 KOTOPHIX (Sa 
charomycodes ludwigii u Endomyces magnusii) B OTHOIMeHHH TaKOH BO3MOy 
HOCTH elle He ObIJIM HCCMeMOBaHbI. C STO LesIbIO MbI MPOH3BOHJIH MOCeBbI CHJIbI 
pa3BeleHHOli cycMeH3HeH KJeTOK Ha CyC/O-arapOBble MHTAaTeJIbuble Cpebl, | 
KOTOPbIM COOTBETCTBEHHO MpHOaBJIAINCb HOO CepOepnucybatT, mH00 akp 
(biaBuH (06a B OKOHUAaTeNbHOM pasBegzeHHH | : 100000). MV B Tom, u B Apyrc 
culy4aax MpH mocepax Kak Sacch. carlsbergensis, Tax u Sacch. ludwigii nam 
TAaTeIbHOH Cpesle BbIPAacTaJIH KOJIOHHH JBYX THNOB— Kpynuble u MewiKve. Kae 
KH W3 KPyMHBIX KOJIOHHH O6JlaqaJIM HOPMaJIbHbIMH PUu3SHOJIOrHYeCKHMH H OMNI 
XHMHYeCKHMH CBOHcTBamMu. MesiKHe KOJIOHHH, COCTOABIUINe H3 KJIeTOK, Mele! 
HO Pa3MHOKaBUIAXCA B AIPOCOHbIX YCJIOBUAX, XAPaKTePH3OBaJINCb BCeMH MIP! 
3HaKaMH MYTaHTHbIX petite colonie. 

SHauHTeJIbHO pexke BOSHHKasIH MyTaHTb! y Saccharomycodes ludwigi 
HM TO JIMUIb pH KyJbTHBHPOBaHHH Cc akpHdiaBHHoM. IIpu chekTpabHOM Hu 
CJIEMOBAHHU KJIeETKH 3 TAKUX KOJIOHHH OOHAapyKUBaJIM TOJbKO NoOcy MOrsoUl 
HUA WuToxpoma c (pre. | e). JprxaTebHad AKTHBHOCTb 3THX MYTAHTOB Obivia pe 
KO MloqaBsieHa, B TO BpeMA Kak OpoOsNbHAaA COXpaHAsach 6e3 H3MeHeHH. 


Tlornmomeuue 02(20,), 


Koutpomb 56,5; 44,7; 51,8; 48,8; 49,0; 48,8; 48,4 Cpegnee 49,7 (100%) 
MytTautTbl 5,03 0 2,0; 9,1; 38,9; (3,73 454 © ‘Cpemee ss2 (6,40) 
BruRenenue CO.(QCo,) 

KoutTpoub Oot edo, Ionia. laws ase Si) Cpemnee 139,9 (100%) 
MytantTbt Pras OEP IAQ Ia, aul ey SIG” lbs Cpenuee 134,6 (96,5%) 


IIpv MHOrOUHCJIEHHBIX NOCeLOBaTeJIbHbIX NepeceBaxX Ha OObIMHYIO MUTATE 
HY!O Cpey MYTAHTHbIe KYJIbTYPbI MPOLOMMKAIH HU MpOOMKaOT COXPaHATh cB 
XapakTepHble MpH3Haku. 

MuorounculeHHble MOMbITKH NOJyYeHHA MyTaHTOB TuMa petite colonie 
Endomyces magnusii He yBeH¥aJIHCb yCieXOM: HM Ip KaKHX YCJIOBHAX N 
He CMOrIH MOJIYYHTb KOJIOHHH MH KyJIbTyp STOTO OpraHv3Ma C HeNOJHOMeHH 
WMTOXPpOMHOH cucTemoH. IIpuunubl MeHblileH sma6umbuoctx Saccharomycod 
ludwigii u BbicokoH ycTotunpoctu Endomyces magnusii Hamy BbISCHSAIOTC 
BblTb MOXKET, PaSMHOMKEeHHE STHX OPFaHH3MOB, OCYILeECTBJIAeMCe HE MO cMocot 
THNMYHOrO MOUKOBaHHA, WH OONMHe B MX KJIeTKAX MUTOXOHApUuli uCKsIOUAar 
BOSMOXKHOCTH NomalawHA B NOUCPHHE KJeTKM CHHMUHBIX NOBPeKJCHHBIX MHT 
XOHJpHi. 

IIpencTaBiaAo CyUlecTBeHHbIH WHTepec BbISCHeHHe COCTOAHUA MUTOXOH 
pu B KJleTKaX MyTaHTHBIX KymbTyp. Vorcysuaru (1*), coTpyaHuK IDhpyce 
MoKasasl, YTO y Saccharomyces cerevisiae MHTOXOHAPMH MyTaHTOB petite c 
lonie mpv OKpacKe ux No MeToxy AubTMaHa BEIABJIAIOTCA IIPHMepHO B TaKOM } 
Bue, KaK HM B KJIe€TKaX HOPMAJIbHBIX porxwKx«Kell. 
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OjuHako OHM yTPpayMBalOT CMOCOOHOCTh MpHw2KU3HEHHO aKKYMYJMpOBaTb crie- 
RM@uYeCKHM MUTOXOHAPHAJIbHbIM KpacuTedb — 3e/leHbIii suyc. Mpi ucceqoBasn 
FPCTOAHHE MHTOXOHAPHabHOroO allnapata NOJIyYeHHbIX HaMU MyTaHTOB Sac- 
aromycodes ludwigii c HapyWeHHol wuTOXpomHo cuctemoit. Tipu oxpacKe 
0 MOAHpuUMpoBaHHOMy meToy Teliyzenralina MHTOXOHApHMN xOpoWwo cOuapy- 
MBalOTCA B HOPMAJIbHBIX KJleTKaX HCXOJHOM KYJIBTYPbl MH HECKOJIbKO xXyxKe B 
jleTKaX-MyTaHTax. HecoMHeHHO, CJlefOBaTeJIbHO, YTO H Y MYTA@HTOB HMeIOTCH MH- 
DXOHAPHH. TlonbitKu BbISBUTb MUTOXOHAPHH NyTeM MpHxKusHeEHHOrO (yopo- 
poMHpoBaHuA OepOepHHCybaTOM WIH AKPHAMHOBLIM MpOv3BOAHLIM — aypo- 
OCPHHOM — He IIPHBeJH Y MYTAHTOB K TOJO%KHTebHIM pesybTaTam. Mexyy 
eM, B HOPMAJIbHbIX KJleTKaX Saccharomycodes ludwigii, stu dayopoxpomsl 
€prH4YHO KOHNCHTPHPYIOTCA Ha MHTOXOHAPHAX, MOSBOAA TEM CaMbIM OTUET- 
HBO BBIABJIATS HX B JIOMHMHECIECHTHbIM MHKPOCKON. 

Takum 06pa30M, MHTOXOHAPHH MYTAHTHEIX JPOXKKEBLIX KJICETOK, CYeBHAHO, 
TPpauHBaloT CMOCCOHOCTh aKKYMYJIMpOBaTb PA OpraHwyeckux coeqHHeHHH C 
€CbMa Pa3JIMYHOH XHMHYECKOH CTpyKTypok (3eneHbIi AHyc, GepOepuncyubhar, 
ypodocdun). Hakonuienve ompeneseHHbIX OpraHvuecKHX COeMHHeEHH HW HX 
ocJlelyrollee OKHCJICHHE HJIM BOCCTaHOBJIeHHe— STO BeCbMa BadKHbIe PYHKUMH 
MMTOXOHAPHH. OTH PYHKIMMM, NO-BHAMMOMY, YTPaveHbl MHTOXOHAPHAMH Apox- 
KeBLIX KJICTOK-MyTaHTOB TuMa petite colonie. 
Takum o6pa3om, HalllM MCCJIelOBaHHA NOKasaH, ITO amKanouy Gep6epun, 
OJlee SJIEKTHBHO CBASHIBAIOMMHCA MUTOXOHAPHAMH, YeM akpudpiaBHH WIM 3y- 
JWNABHH,3allep*KUBaeT y 1po* «Keli Saccharomyces carlsbergensisu Saccharomyco- 
Jes ludwigii passuTHe UMTOXPOMHOH CHCTeMbI; STO COMPOBOKMaeTcA pesKHM CHH- 

€HHeEM OKHCJIMTEJIBHBIX MPOWeccOB MPH NOJIHOM COXpaHeHHU aKTHBHOCTH Cmup- 
roporo Opoxwenusa. BepOepuy, moxqoOHo akpudiaBuHy, BbI3bIBaeT y [por rx«Kelt 
Saccharomyces carlsbergensis noaBmeHve MyTalinii Tuna petite colonie. 3na- 
IMTCJIbHO pexKe TaKHe MYTaWHu NO BJIMAHHEM aKPH*aBuHa MOFyT OBITb MoOwy- 
eHbI y (pox Kesoro opraHu3ma Saccharomycodes ludwigii, ormnuatouleroca oT 
paccharomyces carlsbergensis cnoco6amu BereTaTHBHOrO HM MOJIOBOrO pasMHOKe- 
ua. MyuToxoH.puu MyTaHTOB YyTpayHBaloT cMmoccOHOCTb ajcopOupoBaTb u 
AKKYMYJIMpOBaTb OepOepuucybdaT wu aypodocdun. 
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MHKPOBHOJIO‘H 


5. A. PAXMAH 


NPAMASA CEPOJIOFMHYECKAA HTEHTHPUKAUHA 
H30JIMPOBAHHbIX BAKTEPHAJIbHbIX KJIETOK 


(II pedcmaezexo axademuxom B. H. lMlanownukoesim 27 XI 1959)! 


Onpenejenve BHAOBOH HIM THNOBOM MpHHaywexHOCTH OakTepHi MO 4 
aHTHPeHHOMY COCTaBy ABJIAeTCA OHM M3 OCHOBHbIX MeTOJOB HeHTHUKALLA 
MHKpoopraHH3mMoB. Posb ceposoruuecKoro aHaJIv3a OakTepHaJIbHbix KyAbTy 
ocoOOe€HHO BeJIMKa IPH H3yYeHHH KOMIVJICKCHBIX BHJOB OakTepHi, COCTOALLAX ¥ 
MHOPOWHCJICHHbIX pa3HOBHAHOCTeH. 

CoppeMeHHble MeTOAbI Ceposloruvyeckoro aHaIu3a OakTepHaJIbHbIX KYJIbTY 
OCHOBaHbI Ha H3YYeHHM AHTMFeHHOrO cocTaBa Nonyauu KeToK. IIpumense 
Mble€ C STO MWeJIbIO CepOJIOrMyecKHe peaKIHH (arrvOTHHAWHA, CBASbIBAHHE KON 
TJI@MeHTa H Jip.) YYHTbIBAIOT CYMMAaPHbIN sdPeKT peaKUHH AHTHreH — aHTI 
TeJIO Ha OOJbUIOM UNCJIe KIeTOK. OueBHAHO, YTO STH METOMHI HEMPHFOAHb! JVI 
perucTpalluH peaKUMH aHTHreH — aHTHTeIO Ha OTJeJIbHbIX KJleTKaX NMOMyJIs 
wuu. Bmecte c TeM, Taka «HHJHBALYaJIbHad» perucTpalluA STOH peaKkIlHH B 
H30JIMPOBaHHbIX KJleTKaX BeCbMa HEOOXOAMMAa IPH H3SYYeHHH CMeLAaHHbIX KYJI 
Typ, AIA ufseHTupuKawHH BOs6yANTeNIeH B MaTOMOrHyeCKOM MaTepHaJe U J] 
Ceposornuecku aHasu3 H30MPOBAaHHbIX KJIeTOK MOMyJAWUMH OCOOeHHO Bake 
IIpH M3yYeHHH H3Me€HYHBOCTH MHKPOOpraHH3MOB. 

IIpeqoxkeHHble JIA STON Wea MeTOZbI C NpHMeHeHHeM (puyopeclinpyroulH 
anTuTea (*, §, 1°) crpaqaioT Cepbe3HbIMH HefOCTaTKaMH, 3aKJOUaIOLLMMUC 
KaK B HeJOCTATOUHOM YeTKOCTH Pe3yJIbTAaTOB, TaK H B HEBO3MOXKHOCTH BHTAUJII 
HOrO HaOJIOJeCHHA 3a MEYEHHBIMH (PJIyOPeCUMPYyIOWIMMH AHTHTe/aMH KJIeTKAaM!I 
BecbMa OrpaHH¥eHHOe MPpHMeHeHHe MOKET Tak2%Ke HAHTH MeTO, OCHOBAHHbIH I 
MMMOOMJIH3alHH 2KTYTHKOB MPH BO3feHCTBHH TOMOJIOFHYHOH AaHTHCHIBOPO’ 
Koh (°, ’) 

Bombo HHTepec MpefCTaBJIAIOT MeTOAbI, OCHOBaHHbIe Ha BbIABJICHHH Té 
Ha3bIBaeMOM CTEHKOKJI€TOUHOH peakWHH MpH OOpaOoTKe KJeTOK POMOJIOFHUHBIN 
anTuTesamu (* °), Ho wu mpH 9THX MeTOMaX YeTKHE pesyAbTATHI Nomyaarore 
JIMUIb Y KPYMHbIX KalICyJIbHbIX OakTepHH Moce NpesBapuTebHOK OOpaboTE 
KJleTOK (YaCTHYHAA TPHNCHHM3allNA, BOSMeHCTBHe JIM3OL.MMOM H Jp.). Sto o6ba 
HACTCA TEM, YTO MPH OObIMHOM BUTa/IbHOM (ha3OBOKOHTpacTHOH MMUKPOCKOME 
KJI€TOUHAH CTeHKa HefOcTaTOUHO AuddepenWupyetca OT MpoTomsacta KJeTOo 
yYTO 3aTpyHAeT HaOwofeHve peaKUMH. 

B npembiyutux Hallux pa6otax (1, ”) 6pl0 NOKa3aHO, TO pH aHONTpasbuc 
MHKPOCKONHM OakTepHaJIbHbIX KJI€TOK, HMMEPrHpOBaHHbIX B Cpesle C NOKas 
TeJIEM CBETONPeJIOMJICHHA, PABHbIM COOTBETCTBYIOMEMY MOKa3aTesio MpoTonwa 
Ta X%KMBOH KJIeTKH, KJIeETOUHAA CTeHKa BHHa OYeHb YeTKO B Bue SsecTaMe 
TOHKOrO OO04Ka MPH ONTHYeCKH «MycTOoM» mpotonvacte. Jlanbuehwne uccney 
BaHHA, MpOBeeHHble Ha Pa3JIMUHbIX WWTAaMMaX KHIWeYHOH NaJlOUKH, AM3eHTepH 
HbIX, THPO3HbIX H NapaTHosHbIX OakTepH c MpHMeHeHHeM alcopOupoBaHHE 
arrJIOTHHUPYIOULHX BHAOBLIX H THMOCMeWMPvYecKHX CbIBOPOTOK, MO3BOVIH. 
pa3paOoTaTb MpocToH MeTOZ BHTaJIbHOTO HaOsmOPeHHA cHeluduyecKol cTeHK 
KeTOUHOH peakiwun. Jlanubit MeTO OCHOBaH Ha HMMePpCHOHHOM MpHHiln 
MHKPOCKONMYECKOFO aHadH3a OaKTepHaJIbHbIX KJIETOK HW 3aKJIIOUaeTCA B TOM, 4 


ocIe NPCABapUTeJIbHOrO KOHTAKTAa C TOMOJIOTHYHOH AHTHCbIBOPOTKOM KJIeTKH 
MMePprupytoTCA B XKeaTHHOBIM TeJIb C COOTBETCTBYIOULUM MOKa3aTeJieM CBETO- 
petomienua. IIpu anontpadbHoH MMKpOcKOMMM TaKUX KJeTOK MouoKUTeNMb- 
ad CTEHKOKJeTOUHAA peakUnA HaOMOMaeTCA HEOOLMAalHO YeTKO B Bue peskoro 
TOMMEHHA UM MOBbIMICHHA ONTHYECKOM MIOTHOCTH KJeTOUHOH cTrexku. Tocwen- 
ee XOpOllO corlacyeTcA C JaHHbIMH 3JIEKTPOHHO-MUKpOCKONMYeCKHX UccuIe- 
oBannit (°). Hapyxkuaa noBepXHOCTb KWeTOUHOM CTeHKH CTaHOBUTCA HepOBHOH 
wepoxopaToH (puc. 16, Bkaeltky x crp. 421). YKa3aHHple u3MeHeHua 


VA Omnia 4 


ArrsuOTHHUpyloulHe aycop6up. anTucbIBOpOTKH Hepes 
Ausentepulinpie OpiowiHOTHdosHbIe - Hav JOMa- 
Ulramm ees | ub aaGbi- 
@sekcuep SonHe OH O Vi BOpoTKa 
oh Cc A Cc A (6 A ¢ A oy A G 
. coli 844 
. dysent. Fl. 170 
B. dysent. 
onne 5063 + sie Hin = 
3. typhi 4446 aL 
B. typhi 4 = Ae 2 = 
B. typhi O—901 | - 


A— MaKpockKOlHuecKadv arrviloTHHalHyn, C — creHkKokleTouHad peakiia. 


1acTyMaioT cpa3sy %e NWoce BO3LeMCTBHA YTOMOJIOTHYHOH aHTHCbIBOpOTKON. 
DTa peakIWA OKa3aJiacb cTporo cnewn@uyHok. Kak BuzqHO u3 Tabs. 1, Bo 
BceX CJydaAX HaOJIOMaJICA NOMHbIM Mapatweiu3M MexKLy MakpockonMyeckor 
AIT IKOTHHAaWWeH HM CTCHKOKJIeTOUHOH peaklivel. 

| Oco6eHHO JIeMOHCTpaTHBHAa 2Ta PeaKIMA B CMECH KJIETOK pa3JIMYHbIX BUOB 
JakTepul, OOpaOoTaHHbIX AHTMCHIBOPOTKOM, FOMOJIOTHYHOK B OTHOWeHHM OHOFO 
M3 HHUX. OntTuyeckand Judepenunallua «MeueHbIX» H OOBIUHBIX KJIETOK OUCHb 
bTueTIHuBa (puc. | @ u 2, cM. BKJeliky kK cTp. 421). 

_ OnvcaHublii HaMy MeTOX, coveTaIolIMii HMMepCVOHHBIM NpHHUWN MUKpOCKOMH- 
HECKOTO HCCJIeEMOBaHHA C CepOJIOTHYeCKUM AaHaJIM30M, NO3BOJIAeT OCYILECTBHTb 
epoviornyecky!0 HeHTHUKAaLNIO H30JIMPOBaHHbIX OakTepHaJIbHbIX KJIeETOK M0 
AHTHTeCHHOMY COCTAaBY B BUTaJbHbIX ycJIOBHAX. J[aHHbIH MeTO, OvlaroflapA CcBOeH 
pocToTe H BbICOKOH YYBCTBHTeJIbHOCTH OTKPbIBaeT HOBbI€ BO3MOXKHOCTH B OO- 
acTH CeJIeKIMH MHKPOOpraHH3MoB, a TakKe B U3SYYeEHHM BakKuHelllero pasyena 
M3MCHYHBOCTH WaTOreHHbIX MMKPOOpraHH3MOB — H3Me€HeHHH UX AHTHIeHHbIX 
CBOHCTB. 


TocyfapcTBeHHBIH KOHTPOJIbHBIM HHCTHTYT Tloctynuso 
MeQHUMHCKHX OMONOrMYeCKUX MpellapaToB 25 XI 1959 
um. JI. A. Tapacesnya 
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BHOXHMH 


C. TEPLIEH3OH, T. f. BPE3FYHOBA u B. NM. YEPHEL.KUM ) 


NOAABJIEHWE MPOMMJIFAJIJIATOM PASMHO)KEHHA ! 
BUPYCA SEPHOFO MOJIM9NP03A AYBOBOFO WEJIKONPAA 


(ITpedcmaenexo axademuxom H. H. Cemenoeoim 3 X 1959) 


B page pador (1~*) SMany3ulb C COTP. MOKa3aJIH, UTO HOPMAJIbHbIM MpPOMHJIOBb 
asbup LTaWJIOBOH KUMCJOTHI (MpoOMMviraatT) TOPMO3HT JeMCTBHe OKMCJIMTeJIbHb: 
cbepMeHTOB M yMeHblllaeT cofepxKaHve B KJIeTKaX HYKJICHHOBbIX KHCJIOT (OC! 
6enno PHK). Stumu Ke paOoTamu ycTaHOBJieHa YaCTHUHaA HHAKTMBAaWMA U3: 
lepxKKa pa3MHOKeHuA MpomusramaTOM BApyca KypuHO capKomb! Poyca u m 
Tepa cmocoGuocTH HepeBuBaTbcA Mocwe OOpaOoTKH MponvsraiaToM KseTC 
HEKOTOPHIX 3JIOKaYeCTBEHHbIX ONyxomeH MmumeKonuTaromux. IIpexcraBiaso UI 
TepeC BbIACHHTb, KaK OyeT TeHCTBOBaTb NpONMJrasaT Ha I pyrue BUpycl, F 
CBASaHHbIe C WpuoOpereHueM KJIeTKaMH CIIOCOOHOCTH K 3JIOKa¥eCTBeHHOMY p< 
ety. B kayecTBe Moyes Obl U36paH BUpyc AepHOro NoMaLpo3a WyOoBoro Mle, 
Konpaga (Antheraea pernyi Guér.), pempoxyku&ua KoToporo, KaK 9TO Obi 
paHee NOKa3aHO AByMA 43 aBTOpoB 9TOH cTaTbU (°, °), HAXOAMTCH B MIpAMOM 3¢ 
BHCHMOCTH OT MHT@HCHBHOCTH J[bIXaHHA XO3AHHA. 

OnbITbI Ob MpOBeeHbI HA pa3BUBalOlluXcA KyKOIKax Becom oT 4,1 oO 5,8 
(6e3 WenKoBoH OOomouKu). Tlepeyq KaxKIbIM OMbITOM KYKOJIOK, BbIHYTHIX H3 X¢ 
JIOLMJIbHUKA, Pe OHH XPaHHJINCb Mp Temnepatype 4°, BEIMep2xKUBaIH 5 CyTOK Mp 
22 — 23°, 3aTem OT KaxkOlM KyKOJKH yKOJOM O6paH MaJeHbKy! 
KallJO TeMOJIMMObI U UCCJIeLOBaJIH MOJ, MAKPOCKOMOM; HCHOJIb30BaJIMCb TOJIbK 
KYKOJIKH, OKa3aBIIMecA BIOJIHe 3Q0POBbIMH. SaparxKene KyKOJIOK Mpon3BOLMI 
MHTPaJIMMaJIbHbIM BCIIPLICKHBAaHHeM B3BeCH CBEXKUX MOMHIAPOB AyOoBoro iWeJ 
KOMpsa; BO BCeX ONbITAX yMOTpeOJIANIM OLY MU TY %Ke MapTHio NomMa_pow, cc 
XPaHABLIylocs Ha XOJIOLy. PacTBop Mponuaradata w AMCTHIIMpOBaHHy!0 BO, 
(B KOHTpOule) TakK2%Ke BBOLNIM MHTpamuMdabHO. Bee BciipplcKMBaHHA MpoBomy 
JIMCb MlO BOS3MOXKHOCTH acenTHuHO. Ha npotsxKeHuH paOoTbl KyKOJIOK comepxKe 
JM pw TemiepaType 22—23°. 

Pa3BeOUHble OMbITbI MOKa3asI, UTO KYKOJIKH MepeHOcaT BBeyeHHe OOVIbIIN: 
KOJIM4YeECTB NpoOnMsralwiata, OesyCJIOBHO CMepTeJIbHbI Obl O3bI TOJIbKO BBILI 
0,5 ma 0,75% BoqHoro pacTBopa Mponusramiata Ha KyKOJKy, Mp 2o3ax x*« 
0,2 MJ M MeHbIe Takoro pacTBOpa BCe KYKOJIKH BbOKHBasIM. OTH Ke pasBeqou 
HbIe ONbITH! OONAPYKUMIM ACHOe TOPMOBALee JelicTBHe MponuramatTa Ha pas 
MHOMKeHHe H3y4aBlerocA BUpyca. 

OcHOBHBIe OMbITHI ObIIM MpoBeeHbI B Tpex cepuax. B I cepuu uactu KyKOJO! 
BBOMIM 0 0,2 MJ JMCTHINMpOBaHHOK BOAbI (KOHTPOJIb); APyruM KyKoviKal 
BBOAMIM No 0,2 ma 0,75% BosHoro, pacTBopa Mponuuramata; Tperbum — mK 
0,2 Mi BOwHOH B3BeCH NoMI_pOB (B KOHWEHTpalluu OKONO 60 THIC. NMomHaLpo! 
B 1 MM); HaKOHell, YeTBepTad rpytlla KyKOJIOK Nomyuana uHbeKUUU No 0,2 M. 
TaKOH 2Ke B3BeCH MOMSApPoB B 0),75% pacTBope Nponusranmata. Y Bcex KyKOJIOl 
KaxkKiple Ba WIM Tp JHA Opa WIA MAKpOcKoMMYeCcKOrO UCCIeLOBaHHA MM 
MaJI@CHbKOH Karlie remosumébpl. PesyibTaTbl STOM CepuM OMbITOB MpecTaBIeHt 
B TaOa7 "12 

Kak BuHO w3 Taba. 1, BBeNeHMe KyKO/IKaM Mponusrannata ofHOBpeMeHHt 
C BHPyCOM IIpeqoxpaHUJIO 3HadHTeJIbHYW YacTb UX (OKONO 25%) oT 3a60eBaHHs 
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Ta6unna 1 


Bpemsa (B cpequHem), 


Bcero Sa6onesm. aneh Torn6m. | Beinynus- 
BosayelictBue KyKOROK noua T- ers rere aa oT OaxkTep. WuxcaA 
nN - 
posom no VOES POLST uHdekuun | G6abouek 


JIeHHA MO- joT nomHaz- 
KO, pOB posa 


I cepua ONBITOB 


ona 40 0 — — | 4 39 
ponusrannaT 6e3 Bupyca 40 0 _ — 4 39 
upyc 6e3 nponusranuiata 40 39 Dee) QP 4 0 
ponuurannat u Bupye ~“ |r 40 29 9,9 42), 9) Zh 9 
Ill cepua onntos 

ona 40 ~ 0 — 2 38 
upyc 6e3 nponusrannata 40 38 Be If 8,4 2 0 
ponuurannatT, yepes 48 ac. 

‘Bupyc 40 OY 9.5 15,0 1 7 
apyc, uepe3 48 ac. mpo- 

NMIragaat 40 40 8,6 il 0 0 


IOJIMSIPO30M HECMOTPA Ha TO, UTO 3apaxKeHHe MPOU3BOANMOCb MaCCHBHOK 030K 
Hpyca, B HECKOJIbKO THICAY pas MpeBbillarolleH MUHHMAJIbHY!O CMepTeJIbHY!0, 
y 3a00/leBLIMX KYKOJIOK BBeeHHe Mponusranmata O6ycnoBuso ropa3sqo Sowtee 
eJJIeHHOe pasBuTve OosIe3Hu, YEM Y TeX, KOTOPHIM BUpyc Obl BBeweH 6e3 MIpo- 
muraiiata. Beeyenue ofHoro MponusraqiaTa KyKOJIKM TepeHecsIm Xopowio, 
€3 OTXOa (ecu He CUNTATb OMHOH, Noru6mel or GakTepuanbHot uHdeKuuN), 
HO IpeBpallieHve HX B OaOoueK 3afep2XKHBaOCb NPHOMMSHTeIbHO Ha 2 JHA TO 
(paBHeHHIO C KOHTPpoviem. 

UroObl BbIACHUTb, He OObACHAeTCA JM pe3sysbTAaT, NomyyenHE B I cepuu 
OMbITOB, YaCTHYHOH MHAKTHBallveH pomusraimaToM Bupyca, 3aKJIOUVeHHOrO 
B MOJIMSIpax, BBOJMBIIMXCA KYyKOJIKaM, Opiia NoctaByeHa I] cepua OMbITOB. 
Bsapecb nosmegpon B 0,75% BoxHOM pacTBope Tponusramiata Oblia ocTaBjeHa 
Ha 24 yaca IIpH KOMHATHOM TemMepatType, 3aTeM MOJMaIpbI Obl OTHeHTpPUudy- 
THPOBaHbI UH B3BeIUeHbI B BOJe, UM TaKad OUMCTKA UX MOBTOpeHa elle WBa pasa, 
TocJle ¥ero B3BeCb STUX MOIMIIPOB B TaKOH 2%Ke KOHWEHTPalluu, Kak B | cepun,Opiia 
BBeyena 40 KykouKam. JI[pyrum 40 KyKouKaM OblJIa BBeeHa B3BECb MOJIM9TpoB, 
He NlowBepraBlinxca OOpa6oTke MponusrasatToM, a KOHTPOJIbHEIM 40 KyKOJIKaM 
Obluia BBefeHa Bowa. Bce KyKOJKH, KOTOPHIM ObIIM BBeZEHbI NOMapbl, cOpa- 
OoTaHHbie MponuraiwatoM, Tak %e KaK MW KYKOJIKH, KOTOPbIM Obl BBeJeHbI 
HeoOpa6oTaHHble NoOMMaIpH, sa6ouetu NoWHaLIpo30oM Hu MoruOsm; Mpuyem pas3- 
BUTHe Oosle3HH y TeX H APyruxX MpOUNCXoUJIO B OMMHAKOBbIe CPOKH;, Cpe KOH- 
TPOJIbHBIX KYKOJIOK Cyly4¥aeB MOMMaLpo3a He Optio. Takum oOpasoM, O¥eBH HO, 
YTO MponusralaT He MHAKTHBUPyeT BUPYC, 3aKJIOUeHHbIM B NOJMapax. 

B III cepuu onpirop yactu KyKo0K BBO_MIM nO 0,2 ma 0,75% Boxuoro pac- 
TBOpa Mpomusratmata 3a 48 uac. WO BBeeHHA MM BSBeECH NOMMeApOB; Apyrou 
yacTH KYKOJIOK TaKoe %Ke KOJIMYeCTBO Mponusratiata BBoLMIM Yepes 48 ac. 
Tlocyie BBeLCHHA B3BeCH MONMSIPOB; TpeTbeli — B3Becb NOMS—qpOB Oes Mpo- 
Tmramiata; yeTBepToH (KOHTpouIbHOM) mo 0,2 MJ BOB. 

IIpusegenupile B Ta6s. 1 WaHHbIe MOLTBepxXLaIoT pesybTAaTHI I cepuu ONbITOB — 
CHJIbHY10 3ajlep%Kky UpomusraiiaToM pasBHTUA MoONMaLpo3a MU Mpesoxpanenue 
yacTH KyKOJIOK OT 3a60IeBaHUA. OnHaKO MocJeyHee HAaOJIOLaOCb TOJIbKO y Ky- 
KOJIOK, KOTOPbIM MpomuJrasaT BBOLMJICA JO 3aparKeHUA; eC %e 3aparKenve 
MpelWlecTBOBANO BBeLeHMIO MIpomuradata, Bce KyKOJIKM 3a0ouleBanu. Orciona 
OYeBHHO, YTO pexynpexpenuve 3a6oneBaHUA YaCTH OCOOel ObI0 COA3aHO 1nO0 
MHaKTUBALMH MpomusrawaToM OcBOOO{MBUeroca U3 NOMMZLPOB Bupyca, 460 
yTepe KjleTKaMH Ol, BIMAHMeM MponMsrawiata cMocoOHocTH uHpuUMpoBaThca, 
HO He H3JIeUeHHIO yKe 3apaxKeHHbIX KJIeTOK. 
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JIA BbICHeHHA eHCTBHA NpomMrawaTa Ha OKHCJIMTeJIbHbIe TIPOLecct 
Mmpoucxossmulve B KyKouIKax, B IV cepuu OMbITOB Opla CpaBHeHa MHTCHCHBHOCI 
MOrsOUleHHA KUCOposa KyKOJIKaMM, KoTOpbIM 3a 48 y4ac. NO STOTO BBOJHUJIC 
pacTBop Mponusraimata WIM B3BeCb MOMapOB B pacTBOpe Mpomusralwari 
C WHTeHCMBHOCTbIO MOrsOUleHuA KUCOpofsa KyKoJIKaMU, KOTOpbIM 3a 48 yal 
lO STOFO BBOLMMACh BOJa WJM B3BECb MOJMMIIPoOB B Bose. Bce KyKOJIKH Obl O) 
Horo Nova (camupl). JlosupoBku ObliM Takve %e, Kak B Mipebiyiux cepHA 
OMbITOB, OTCUeTHI MpOBOLMIHCb pu 22° u atmMocdepHoM JaBieHun 750 MM pT. Cc 

Jlanuble, IpuBeyenuble B TAO. 2, MoKasbIBaloT, YTO KYKOJIKH, KOTOPbIM Obl 
BBeeH MponusratnatT, vepes 48 uac. Noce STOrO MoTpeOJIAI0T 3HadHTeJbH 

MeHbIUe KHCIOpoya, YeEM KOHTPOJIbHbIE 


Ta6Onuna2 KOTOPEIM Opluia BBeseHa BOMa: MoTpe 

jleHHe KHCOpoya MepBbIMH cocTaBsIAe 

cae neni.  /0,1% woTpeOJeHHA KUCOpoga BTOPB! 

Boanelicrane tuemnoro KyKoakan Mu. Ene CHJIbHee Takoe JelicTBHe Mpa 
(om?) TiwJirawiaTa CKa3biBaeTCA Ha 3apaxKeH 

HbIX BAPYCOMKYKOWIKax: NOTpeOs1eHHe K 
for 199,8 clopoya KYKOsIKaMH, KOTOPHIM Obi ae 
Bupyc 244,4 jleH Mponusramiat u Bupyc, uepes 48 aac 
eee ee 150, 4 coctaBuiner Bcero 58,0% mnorpe6eHH: 
ae 11,7 KUCIOpoya KYKOJIKaMM, KOTOPEIM Obl 


BBeleH BUpyc 6e3 Nponuurannata. Ta 
KUM OOpa30M, y 3apaKeHHbIX BUPyCOM KYKOJIOK MO], BUIMAHMeM Mpomnraay 
H€ TOJIbKO He IIPOABJIAeTCA MOBBILeHHOM MHTeHCMBHOCTH JbIXaHHA, CBOMCTBeEH 
HOH UM OObISHO, HO NoTpeOseHve KUCJOpoOsa NaaeT Wo Oosee HU3KOTO YPOBHA 
yeM Y KYKOJIOK, KOTOPHIM Obl BBefeH NpolusrasatT 6e3 Bupyca. Takoe u3 
GupatesbHoe Ooslee CHJIbHOe TOPMOKeHHE MpoMMTawiaToM J[bIXaHHA y 3apa 
2KCHHBIX BUPYCOM KyKOJIOK, BEPpOATHO, ABJAeTCA PaBHOH MpH4MHOH 3aMeJIeHHs 
pasBHTHA y HAX Oosle3HH, TAK KaK CKOPOCTb pa3MHOXKeCHUA BUPyca CTOUT B Ips 
MOH CBA3H C MHTeCHCHBHOCTbIO NoTpeOsleHHA KYKOJIKaMM KUuCcMOpoga (°, °). 
IIpopemeHHble OMbITb] MOKa3bIBaIOT, UYTO MpOnMralwaT B Mo3ax OKOM 
300 mr Ha | kr Beca, XOpOUIO MepeHOCHMBIX KYKOJIKaMu JyOoBoro WeswKoNpaqa 
o6slalaeT CBOHCTBOM pe3KO MlofaBJIATb yY HUX Pa3sMHOXKeHve BUpyca AepHOr’ 
MOMS Ipo3a, T. €. OKA3bIBaeT Ha ITOT BUPYC MPMHUMMMaJIbHO TaKoe Ke JelicTBue 
KaK Ha Bupycbl capKombl Poyca (?) u seHKemun Mpuen (1, *). Takum c6pasom 
MponusraatT spPeKTHBeH HE TOJIbKO MPOTHB ONyXOJIEpORHbIX BHpPyCcoB, HO 
lo KpaitHeli Mepe, IpOTHB OLHOFO BUpPyca, He CBASAHHOFO C NpHoOpeTeHveM KJIeT 
KaMM ClocoOHOcTH K 3J0oKayecTBeHHOMy pocTty. B cBa3v Cc 3THM BO3HUKaeT Ha 
CTOATEIbHaA HeEOOXOMMMOCTbh MCCeLOBaTb ero JeHCTBHe H Ha Apyrue Bupycel 
Bupyc, ¢ KOTOpBIM MbI paOoTasN, aOcOJOTHO CMepTesieH JIA LyOoRoro We1KO 
lipafqla— cyyaeB BbISIOPOBJIEHHA 3apaxKeHHbIX ocoGeH HUKOra He OplBaeT 
Bo3sMoOx%KHO, OJHaKO, YTO eC MponurawiatT, salepxKuBalollMh pasMHoxKeune 
sTOrO BUpyca, TaK *Ke flelicTByeT M Ha Kakuve-MO0 MeHee BHPYyJIeCHTHbIe BUPYCHI 
efO MOXHO OyfeT UCHOMb3OBaTb He TOJbKO LWIA MpoPusakKTHKH, HO M WIA Tepa 
MM BbISbIBAeMbIX TAKHMM BUpycaMu OoJIesHeH, TaK KaK OH OyyeT OOeruaTb Op 
raHu3My Oopboy c HHPUUMpyIOWL4M BUpycom. 
Tloctynuso 
3 X 1959 
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BHOXHMH Al 


b. A. PYBHH wu T. M. HBAHOBA 


AMHAMUKA ®EHOJIOB B TKAHAX KANYCTbI NPA 3APA)KEHUM 
BOTRYTIS CINEREA 


(IIpedcmasaexo axademuxom A. H. Onapuxoim 28 XI 1959) 


B panee onyOmukoBaHHol padore (') MbI cooOmlaM, YTO B TKAHAX Oel0Ka- 

HHOM KallycTbl COMep2KaTcCA 3HayHTeJbHbIe KOsIMUeCTBAa (bOpormonmuna — 
JMenoua Cc MeTapacnoJO%KeHHbIMU ruspoKcusamu. Bpiwio TakxKe NWoKasaHo, 
0 PAOPOrMOWMH MPHHUMaeT AKTHBHOe yUaCTHe B OKUCJIMTeJIbHbIX Npeppallie- 
aX B TKAHAX KallycTol. 

B cBx3H C BaxKHOH POJIbIO AYOUJIbHbIX BeILECTB H UX OKHCJMTEIbHbIX Mpe- 
JalleHHH B peaKUMAX 3allMTbI PaCTHTeJIbHbIxX TKaHeli NpoTuB uHdekuuu (7) 
€CTaBJIAeT HHTepec BoTIpoc 06 yuacTHN B TaKOTO pola peakIWu AyOUJbHBIX 
ellecTB KamycTbl. B 2aHHOM HalipaBJieHuH HAMM Mpemipuuata paGora, pe- 
JibTaTbI KOTOPOH cooOulaioTcA B HaCTOAMeH cTaTbe. 

MccsieqoBaHuio NosBepraucb Ba copTa OenoKayaHHOli KanycTpt: Amarep 
cToHunBbid coptT) uw Ne | (HeycTolunBbii K 3apaxKenuio). DenoubHble coelu- 
HUA HW PMOpOrJIOUMH ONpesenAMuch MeToRamu Kypcauora (°,1°) B 3q0poBbIx 
3ap a2%KeHHbIX TKAHAX KallyCTbl B Mpollecce ee XpaHeHua. Saparkenve TKaHeli 
anycTbl NpoBoyusocb rpvOom Botrytis cinerea MeTOoJOM, OIMCaHHbIM HaMH 
aHee (1%). 

B kKauecTBe 3apaxKeHHOM TKaHM Opawlacb BHeWIHe HeEMOBpexXeHHaA TKaHb, 
acnloJIOKeHHaA Ha rpaHulle OTMepllel TKaHV, T. e. HHPMUMPOBAHHAaA BbIeJe- 
WAMU rpHoa. 

B ta6a. 1 npencraBjeHbl QaHHble NO cosep2KaHvIO AYOWJIbHbIX BeLeCTB 
PpasJIMUHbIX YacTAX KanycTHl. M3 sTHX WaHHbIX BUAHO, YTO NOJOBMHA PeHOMb- 
bBIX- CO@MHEHHH y OGOMX COPTOB KalyCTbl COCTOMT H3 BelleCTB, paCTBOPUMbIXx 
pone. Uactb sToH dbpakuuu yOusIbHbIX BellecTB (20—25%) pacTBopuma 
acupe u MpercTaBsAeT coOoK CBOOOAHbIe NOIMeHO.E!. Ocrasbubie IIpHXOWATCA 
a JOO JIEKOMOBHXKHDIX, HeCJIOMKHbIX COeIMHEHHH. 


AU AO atime Uh 


Cofep2kKaHve JyOWbHbIX BeM[eCTB B Pa3JIMYHbIX WaCTHX KOUHA KAallyCTHI 
(mr % Ha CbIPOH Bec TKaHN) 


BoyxHopacTBOpuMbBIe IllenouHopacTBOp UMbIe Gonad 
Copt UactTb aoe qy- 
Bay ctl Oe al a TaHHugE | cymMa nosy ber; TAaHHH ABI cymMa eae 
\marep Jlucr 8,6 36,4 45,0 MA} OLA 42,7 Sia, 
Koueppira | 5,4 15,9 | 21,0 3,8 19,4 23.2 44,2 
vo 4 Jluct 5,7 ‘ist we 7,6 18,8 26,4 49,8 
Koueppira 4,6 31,9 36,5 EO) ZY 0) B20) 68 ,5 


B aucrbax ycroiiuuporo copta KamycTbl, Amarep, 9THX BOJHOPaCTBOpHMbIX 
CHOJIbHbIX BellleCTB NouTH B 2 pasa Oowbllle, YeEM Y HeyCTOMYHBOrO COPTa Ka- 
[YCTHI. 


Ipyraa novopuna JLyOuJIbHBIX BeleCTB KaNyCTbI COcTOUT M3 Oovee CuO} 
HBIX BbICOKOMOJI€KYJIAPHBIX COeMHEHHH, KOTOpble He PaCTBOPAIOTCA B BOLE,’ 
paciilenaIOTCA TOJIbKO wWemoub1o (1%). . 

Oomee cozepxKanve PeHOJbHBIX coeqHHEHHH y ycTOhunBoro copTa Karlyc’ 
3HAUMTeJIbHO BbIlle, veM y HeycToHunBoro. CreqyeT OTMETUTb TakKe, UTO OCHC 
Had Macca JLYOMJIbHBIX BellecTB cocpesoToueHa y KallycTb! Amarep B JIMCTbA 
a y copta Ne | — B Koueppire. 

JlyOububili KOMIVIeKC JIMCTbeB KallycTb! mpumMepHo Ha 30% cocTOHT | 
cbuiopormounHa. CBo6ozHble NMOJMPeHOUbI KalycTbl NOYTH WesHKOM Tpecra 
JeHbt duopormounnom (81%). Honmudenons, ocpcOowZaloulveca pH UleJIC 
HOM rugpomuse, Ha 31/, cocTosT u3 duopormounHa. Comepxanne Psloporsiou 
Ha B IesIOUHOpaCTBOPMMBIX TaHHHax HU%Ke, YeM Y TaHHHAOB, PacTBOPHMI 
B Boje. 

TakuM o6pasoM, 4eM CJIO%KHee TYOUJIbHbIe COCMMHEHHA KallycTbl, TEM MeH 
Wat OA MpHuxXoquTcA Ha dsoporsmouuH. 

M3yyenve JHHaMUKH JYOUJIbHBIX BeLeCTB KallyCTbI B Mpollecce ee XpaHeH) 
(ra61. 2) MoKa3ai0, UTO Ha BCeM NpPOTHXKeHHH XpaHeHHA yCTOMUNBbIN COPT K 
IIYCTbI COMepXKUT 3HAYHTebHO Coble PeHOJIbHBIX BeWLeECTB, YEM HEYCTOHUMBE 
copT. Toubko B KOHWe XpaHeHHaA (ampemb), Korga Kanycta Ne | Havana np 
pacTaTb, B ee JIHCTbAX Pe3KO MOBbICHJIOCb cOsepxKaHHe TYOUJIbHEIX BeLLeCcT 
BOSMOXKHO 3a C¥UeT IIPHTOKA MOCeMHHX U3 KOUepHITH. 


Ta6auna 2 
Tunamuka fyOvIbHBIX BeLeCTB KanycTbl Mp ee XpaHeHHH (B Mr-% Ha CBIPOH Bec TKak 


Copt Amarep Copt Ne 4 
BomHopac- | MesOrHO- BomHopac- | Mleso4Ho- 
fata TBopuMbte | PaCTBOpH- cymMMma mata TBopumpie | PaCTBOpH- cyMMa 
MBIe€ | MbIe 
ee) ISIS 63 Go GAs ae ISM ASIST 34 62 96 
3D Lie 1958 36 68 104 2 1 Ago 8y 26 34 60 
ect 30 43 73 2211 Dee 30 52 
way S00 31 40 i! 20 III 16 ig 35 
TOBIN, 36 23 09 ROSIN 31 48 79 


Jlannpie TaO1. 2 ToKa3bIBaloT, UTO B Mpollecce XpaHeHuA y OOOMX copT 
KallyCTbl IpOWCXOZMT TpatTa (PeHOJIbHBIX cOoeqHHeEHMH. CHHKeHHe cOsepxKaHl 
RyOusbHbIX BelllecTB y yCTOHYHBOrO COpTa KallycTbI B NepBylO MOIOBuHY 7 
PpHONa XPaHeHHA OCYINeCTBAACTCA HCKJINOUMTEIbHO 3a CUeT BOAHOPAaCTBOPUM 
(bpak\Hu, H TOJIbKO c (eBpaJIA HAYMHAIOT PACXOMOBATLCA MleNOUHOpaCTBOp UM! 
(PeHOJIbHBIe  BelllecTBa. 

Y neycroliguporo copta KatlycTsl morepsx PeHOuIbHBIX COeMHEHHM pu XP 
H€HHM UeT B OCHOBHOM 3a C¥eT paCMayla CJOXKHbIX, PACTBOPHMbIX B UWles04 
BelllecTB. B Hayale XpaHeHHA KOJMUeCTBO WeOUHOPaCTBOPHMBIX AyOUJIbHI 
BelllecTB y KamycTb! Ne | nour ofMHakOBO c KanycToH Amarep. OnHako pacxoJ 
BaHve STOH Ppakiuu LYOMJIbHBIX BelecTB y KamycTb! Ne | nauunaetcs c MepBi 
*Ke HEH XpaHeHuA, H UX COJepxKaHve yMeHbllaeTcA c HOAOPA MO MapT c 62 
19 mr-%. 

M3 paccMoTpeHuA KPHBbIX Ha puc. 1 BuAHO, 4TO SapaxKeHHe BBISbIBE 
CYUeCTBCHHbI€ U3MeCHEHHA B AyOUJIbHOM KOMMUIeKce KamlycTHl. Y ycrowunse 
H HeyCTOMYMBOrO COPTa KallyCTbI STH H83MCHEHHA HMEIOT PasJIMYHbIM XapaKTe 
MpHueM OTMeYalOTCA He TOJIbKO KOJIMYECTBEHHbIe, HO H KaveCTBeHHBle pasvIMuy 

HavOonee xapaktepHol ocoGeHHocTbIO WIA ycToHuuBoro copTa Kanlyc 
ABJISCTCA CHJIbHOe BOSPacTaHve COMepKaHuA LyOUJIbHbIX BeLeCTB, H B MepBy 
ovepeZb MpOCcTbIX, PaCTBOPHMBIX B BOfe, coequHeHHH. Pa3spywlenve me04r 
PpacTBOpHMoro KOMMIeKca JyOWJIbHbIX BeleCTB B STOM CJIyyae HE OTMeUaeT’ 

Y HeycTo#unBoro copta KallycTbl MpOHHKHOBeHHe TOKCHHa B TKaHb, Haot 
POT, BHISbIBAeT THAPOJIM3 CJIOXKHIX, WIEMOUHOPAaCTBOPHMBIX, BelLeCTB TO 60) 
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berja HMKe, FEM B 30POBOH. 


| °/100 2 corp. Geca 
60 


———— 1 
Al kf 1 ly WV 


1 uw mm 7 


MPCAUbI XDQHEHUA 


v1 


fac. 1. Vismenenme conepkaHua yOusbublx 
HeMLeCTB B KanycTe IpH 3apaKenuu. A — copT 
aMarep, 5B—copt Ne 1.a— 3q0poBaa TKaHb, 
'— 3apa2KeHHasd TKaHb. | — BoqHopacTBopHMaaA 
ppakiua, 2 — wemo“HOpacTBopuMmasd (pak, 
3 — oOmlan cyMMa JyOWJIbHbIX BeIILeCTB 


MMH JlyOWJIbHbIX BelllecTB (pH. 
M3 jaHHbIxX puxc. 


aay IAL IVR EXTA AG lee eile 8 LT VID 
MecAtel XpQHeHuA 


uc. 3. W3menenne comepxkaHHA pa3JIMUHbIx 
Ppakunh TyOuJIbHBIX BeeCTB B KallycTe copta 
Ne 1. O6o3Hayenua Te 2Ke, ITO Ha puc. 2 


biX BeULeCTB KalycCTHl. 


ué/M0e cop beca 


opacTBOpHMBIX TaHHHJOB. B KOHMe xpanenus, 
aeTCA JIMIIb HC3HAUHTEJIbHBIN 3amac WyOUJIbHbIX BeilleCTB, 3apaxKenHve He OKa- 
SbIBACT CKOJIbKO-HUOYb 3AMeTHOFO BJIMAHMA HH Ha OfHY U3 Ppakuuh yOub- 


DOCTHIX, BOLHOPAaCTBOPHMBIX, coemMHeEHHH. HecmoTpx Ha TO, YTO MPH 3apaxe- 
MM COJepxKaHne BOAHOPAacTBOPpUMOH Ppakun PeHOJIbHIX COCAMHEHHM HECKOWJIb- 
D yBeIM4UMBaeTcA (OCO6eHHO B MepBy!0 NOJIOBUHY XpaHeHuA KallycTbl), oOulaa 
yMMa J yYOWJIbHBIX BeleCTB B 3apaxKeHHOH TKaHH HeEYCTOMUMBOrO COpTa KaMycrTbl 


eo|9. 


ALA eT SLT SL SVE XT EXIST 
MecAatel XPQneHtA 


“aw 


Puc. 2. U3menenue coxepxKanHua pa3MuHbIx 
@pakuul TyOUNbHBIX BeeCTB B KamycTe 
copta Amarep. A — BofHOpacTBopumasa 
@pakuua, 56 — wleiounopacTBopuMmaa dpak- 
una. 1— nomudexorn, 2 — TaHHuHE, 3 — 
cyMMa, @ u 6 — kak ua puc. | 


Pa3IMUHbIMH OKa3aIMCb TakXKe H3MCHEHHA B COMeEPKAHHH OTICJbHbIX Ppak- 
2) 3). 
2 BHHO, UTO 

pu JIbHBIX BellecTB Yy ycToHuuBoro copTa KallycTbl 


KOJIMYeCTBO BORHOPaCTBOPHMBIX Ty- 
Ha BCeM MpoTsKeHuu 
OMbITa OcTaeTCA MpuMepHo B 2 pasa 
OOJIbLUHM, 4eM Y HEyCTOHUNBOrO COp- 
ta. Ilona BauaHvemM “HDeKWMH BO BCe 
cpokH HaOJNOJeHuA cojepxaHue 
CBOOOMHBIX NowHPeHOOB, a TakxKe 
PaCTBOPUMBIX B BOJle TAHHHOB CHJIb- 
HO BO3pacTaeT, IIPH 9TOM CJIOXKHbIN 
KOMIJI€KC ULeJIOTHOPpacTBOPUMBIX Jy- 
OHJIbHBIX BeHeCTB y STOTO COpTa Ka- 
IyCTbl OCTaeTCH HETPOHYTHIM. 
Hanporus, y HeycTouuuporo cop- 
Ta KallycTbl 3apaxKenne mpexye Bcero 
BJIHAeT Ha BbICOKOMOJIEKY JIAPHble (pe- 
HOJIbHBI€ BeW[CCTBA, BbISbIBAaA UX pa- 
cnan (pve. 3). B mepsyio nosoBuny 
nepHofla XpaHeHHA 3a cueT 9TOFO 
pa3sJIOKEHHA OTMeaeTCA HEKOTOPOe 
MOBbIWeHHe COepKaHuA wWleMOUHO- 
PpacTBOPHMBIX olMpeHoOOB Hu BOL- 
Kora B Kallycte Ne | oc- 


PaccmoTpeHHble JIaHHbIle MO3SBOJIAIOT CUHMTATb, UTO Xapakrep pearvpoBaHHua 
Na8MMUHbIX COPTOB KallyCTbl OTPpawkKaer YCTOHYMBOCTb TKaHH K 3apaxKeHHIO. 
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Cnoco6HocTh ycToHunBoro COpTa KallyCcTbl B OTBeT Ha 3apaxKeHve yBeJH 
BaTb COfep?KaHHe BOJHOPACTBOPUMBIX, PeareHTOCTIOCOOHIX, Ty OU JIbHbIX 
UIeCTB ABJIACTCA, MO-BHAMMOMY, OAHOM U3 SalMTHbIX peaKIMMH TKaHH MNpo' 
MHMeKINH. 

VspectTHo, uTO HeyCTOMUMBbIM COpT KallycTbl MO Mepe XpaHeHHA TepAeT 
IIPOTHBJIACMOCTb K 3apaxKeHHIO. OTO XOPOIO corsacyeTCA C XapaKTePOM OTB 
HOH peakIMH, HaOsoqaeMOol B TKaHH STOrO COpTa KallyCTbl NpH 3aparxKeH) 

Vis puc. 3 BuqHO, UTO B Havasle XPaHeHHA 3aparKeHnve BbISbIBAeT Y Kallyc 
Ne | HekoTOpoe MOBbIWeHHe COLepKaHHA BOMHOPACTBOPUMbIX TaHHHOB, 3a4 
AKTUBHOCTb 3TOM peakItHM MafaeT, H y2Ke B PeBpasie 3apaxKeHve HE BbISbIBi 
H3MCHCHHM B COJep2%KAHHH BOAHOPACTBOPHMbIX (eHOJIbHBIX BeLLECTB. 


TaOmuHua « 
AKTHBHOCTh OKUCJICHHA CbOpOrOWWHAa cpe3aMH KallycTbl 
(B MHJIMIMTpax MormomenHoro OQ, Ha 1 r B 1 4ac) 
Copt Amarep Copt Ne 1 
fo ’ 
Ne onpita i | P | a 7 | ; | 5a 
I 216 808 092 | 249 067 318 
1 164 923 7621. | aie 610 444 


IIpumMeuaHne. a—6e3 cyOcTpata, KoHTpob; 6 —0,01 M daoporsmounn. 


Pa6otamu Halleli ma6opaTopuH ycTaHOBJIeHO, JTO JIA ycTOMYuBOrO cop 
KallyCTbl XapakTepHa Oovlee BbICOKaH HHTCHCHBHOCTb JibIXaHHA, KOTOPaA 
BJIMAHHEM 3apaxKeHHA pesko BospactaeT (1%), 

Browne BepOATHO, 4TO HapsAy C AKTHBUPOBaHHeM CHCTeMbI NepoKcnja3sa 
oKcu,a3a amMuHOoKucyoT (4) ucTOUHHKOM ycHsIeHHaA AbIXaHuA y copta Amar 
ABIIACTCA YBeJIMYeHHe COJlepKaHHA AKTHBHbIX NOMHPeHOJIOB Mpu 3apaxKeHu 

CienyeT TakxKe CKa3aTb, YTO (PIOPOTIOUNH, KOTOPbIM NOYTH Hallesio pe 
CTaBJIEHbI CBOOOAHbI€ MOMHPeHObI KallycTbl, Goee AaKTHBHO OKHCJIAeT 
TKaHbIO YCTOMYMBOrO COpTa KallycTbl, veM HeycToHunBoro (Tabu. 3)e Kpome 7 
rO, IpH 3apaKeHHH OKuCJIeHHe (OporsOUMHa B TKaHAX KaNycTbl Amar 
3HauHTebHee, uem KarltycTpt Ne |. 

Uro Ke KacaeTCaA HCTOUHUKA BOSHAKHOBEHHA CAMUX HOMM@eHOOB, TO OHI 
U3 HUX MOKET CJyHKUTb AKTHBUPOBAHHe JbIXAHHA KaNYCTbI, NOCKOJIbKY WHKI 
yeCKHe COCJMHEHHA, B TOM UHCJe H PeHObI, OOpasyiOTCA B PaCTHTeJbHOH TKA! 
B KayecTBe OJHOrO H3 MpOyKTOB aloTOMHYeCKOrO jbIXaHuA (cM. cBomky (4 

TlouyueHHble JaHHble MO3BOJIAIOT MpPeAMOJOXKUTb, YTO PeHOJIbHbIe COMME 
HAS MPHHUMa}OT aKTHBHOe yuacTHe B 3alMTHbIX peaKIMAX KalyCcTbl K_ 
cinerea. 


VuctutyT Ovoxumun um. A. H. Baxa Tloctynuto 
Akayemuu HaykK CCCP 23 XI 1959 
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PH3HOJIOT HA PACTEHHH 
B. TI. JAbIKHH, 10. A. JABBIJOBA u E. A. AKYJIOBA 


O AMHAMHKE PACXOAHOM YUACTH 3HEPFETHYECKOrO 
BAJIAHCA JIMCTbEB BbICHIHX PACTEHHM 


(ITpedcmaenexo akademuxom B. H. Cyxaueeoim 24 XI 1959 ) 


OcHOBHBIMH SJIeMeHTaMH PacXOMHOl 4acTH SHepreTM4ecKOrO OalaHca AMCTb- 
B BbICHIMX PaCTeHHH ABJIAeTCA pacXO 9HepruH Ha UCrapeHve BOA B Mpo- 
Wecce TpaHciupaluu WM Ha TenOO0OMeH c OKpyxkalouleli cpegoli (4%) u ap.). 

IIpu sToM pacxoy SHEP Ha TeMIOOOMeH MOXer ObITh BEIMYHHOM NOOKH- 
eIbHOM Mp OTAave JIMCTOM YaCTH NMOFOWeHHOM MM JTy4MCTOM 3Hepruu B OKpy- 
2Kalollly1o cpexy. Ho on mMoxer OpiTb HW OTPHMaTeIbHOH BeJIMUMHOH — B culyyae, 
Kora MOPiouwlaeMOH JIYYMCTOM 3HEPprHW He XBaTaeT Ha MOKPbITHe OCTAJbHbIX 
moTpeOuocteH sucTa B SHeprHv. HanpaBjeHve noToKa TeNMOBOH SHeprunH B 
xOJle TellO0OOMeHa, ee 3HaK, OMpedelAeTca MOcpeCTBOM yueTa OTHOCHTeEbHOK 
TeMiiepaTypbl B CHCTeMe JIHCT — OKpyxKaloulu Bossyx. 

Ilo aHHbIM OOJbUIMHCTBa aBTOpoB, JIMIb 3—5% norioulaeMoH JHCTbAMH 
pacTeHHM JIYUMCTOH 9HeEPrHH COHIWa TpaTHTCA Ha (OTOCHHTes, (blyopecileH- 
WH10, TeMJIOMNPOBOAHOCTh WH HarpeB UcMapxemol Bop (?, *, °,), a 95 —97% 
|pacxoyeTca B Mpolecce TpaHcnupallun UM Teml00OMeHa Cc OKpyxXalolleH cpezon. 
OrTHOcHTeJIbHO yJebHOrO Beca pacXxOJa SHEPrHH Ha KaxKblli u3 AByX mocJed- 
HHX IIpOleccOB HeT eHHCTBA BO B3rviA ax. 

JI. A. Vpanop u A. A. Cununa (°8) ompeqenuau aHepreruueckui OaslaHc 
deca [Jia 30Hbf OcTaTOUHOrO HM HeMOcTaTOUHOFO yBJaKHeHHA UM YCTaHOBHIN, 
4TO B 30HeE HeJOCTaTOUHOFO yBJaKHEHHA CMeWlaHHOe HM YMCTO AyOoBoe HacarxKJe- 
Hie pacxolyer Ha TpaHcnupanuio 46—49% or norioljeHHOH paualluy; B 
30He MOCTaTOUHOrO yBJaxKHeHHA Ha 9TH Wem pacxogyetca oT 100 no 126% 
NOPIOWLeHHOH pauallyu. 

Hegocratoulad 9Heprua (cpepx 100%) nojwyuaeTca JIMCTOM H3 BO3AyXa. 

KaewHuy, Crporonop uv Ilyapruu, Bbipalivpad XsOMmYaTHHK Mp UCcKyc- 
CTBEHHOM CTaOWJIbHOM OCBeILeHHH, MOJYYHIM pacxXO 9HeprHu Ha TpaHcnupa- 
muro oT 30 no 80%, a Ha Temmonepesayy or 20 no 70% or normoujaeMol sIHCcTOM 
paquaunu'(?). B 6onee nosqHefi pa6ore Kaemnun u Wyaprun (*°) yeranaBun- 
BaloT, YTO NOX JaMMaMH wakaJlMBaHuA Ha TpaHcmMpalMio pacxopyetca 30%, 
a Ha Tensonepenary 70% oT normoujeHHOW pauallun. 

CopepilieHHO ACHO, 4YTO MpH GSecpecTaHHO MeHAIOUIMXCA YCJOBHAX BHEellI- 
Heli cpejbl HelpepbIBHO MeHAIOTCA YCJIOBHA 9HepreTHYecKorO OOMeHa 
MexKIy pacreHvem wu cpefow (°). OueBHqHO, M COOTHOWeHHe one 
3HeEprH, pacXxO/lyeMbIX Ha TpaHcnMpallMio HM TemO0OMeH, He Oyler mocTosE- 
HBIM BO BpeMeHH. TpyAHO OxKUaTb TakKxKe, YOO! OOMMH pacxo sHepruu pac- 
THTebHOrO OpraHu3Ma Opi cTaOwieH. B nocieqHee BpeMaA oOmyOluKOBaHO 
OobUIOe UHCIO JaHHbIX, CBUeTeJIbCTBYIONJUX O PHTMHYHOCTH WIM HempepbiB- 
HOH MyJIbcallMH BCeX %XKH3HEHHBIX MPOWeccOB B PaCTHTeJIbHOM OpraHH3Me 
(24-18) uv ap.). B ToM uucae ycTaHOBseHa PHTMMYHOCTS HM TaKOrO 9HeproemKoro 
mpolecca, Kak Tpancnupaunsa (477%). PasHpima aBTropaMu OTMevaeTcH OOuIbIad 
mectpota B TeMmepatype wucTbeB (17). Buapcox (**) NOKasai1 OOILYIO wa- 
OWIbHOCTh TeMMepaTypb! JIMcTbeB apKTHYecKHxX pacreHui. Ilo-BuquMomy, He- 
MpepbiBHad MY bCalus BCeX XKM3HEHHbIX MpOWeccOB, B TOM YHCIe MpOleccos, 
CBASAHHBIX C PaCXOJOM 9HEPrHH, ABAAeTCA OOM CBOMCTBOM %KHBbIX pac- 
THTEJIbHIX OPfaHH3MOB. OTO OOCTOATeIbCTBO MOOyAHIO HcKaTb NyTH yueTa 
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3HepreruuecKoro OOMeHa pacTeHHi B ANHaMlKe. B 9THx UWeAX HaMH OblI¢ 
OCyILECTBIEHO HiccyleqOBaHve JMHaMHKH BayKHeHWIMX KOMIMOHEHTOB pacxoy 
HOH “acTH 9HepreTuyecKoro GadlaHca pacTeHuH: Ha TpaHciiMpallMio U Ha TeMVJIO, 
OOMeH C OJHOBPeMeHHBIM yueTOM Naatolleh pasualyu. i 

UccnenopaHve BbINOMHeHO Ha culexylouyHx oObekTax: Betula verrucoss 
Ehrh. u Betula pubescens Ehrh.,Quercus robur L., Acer platanoides L., Ti, 
lia cordata Mill., a rakwxe Ha peluce H KamycTe KO¥aHHOH. , 

OnpiTbl MpOBOAMIHcb Kak B BereTalMOHHbIX YCJIOBHAX, TaK MW B MIPHpOAHbIX 
B BererallvOHHEIX ycuoBHax 1—2-neTHHe CeAHIbl ApeBecHbIX Topo nepe 
CaxKUBaJIHCb B CTEKJIAHHbIe CTAKAaHYHKH Cc 200 r MOUuBbI, H MOCJIe TOTO Kak pac: 
TeHHA ONpPaBHJIMCb, OHH WIM B OMBIT. : 

Peguc Obl BbICeAH B TpeXKHJIOrpaMMOBble COCyAb, a KallycTa MepecakeHe 
30-HeEBHOL paccalKOW TakxKe B cocy/bI c 3 KF NOUBBI. 

Y OMbpiTHbiX pacTeHHH YUHTHIBaaCb OTHOCHTe/IbHaA TeMilepaTypa JIMCTé 
MyTeM MIpHKpelJieHHA JIETKHMH 3a%KHMaMH K JIMCTY MMHMATIOPHbiX TePpMOMaf 
Mejlb — KOHCTaTaH, u3roToBeHHBIx I]. A. Kppiwiospmm. Bropo cna (xomoj; 
Hbii) MOMellasicd B BOSyxXe HenOcpeAcTBeHHO MOA JIMCTOM Ha pacCTOAHHk 
3—5 cm or Hero. IIpu yueTax TeMnepaTypbl NOJb3OBaIMCb 3e€PKaJbHbIM TaJib- 
BaHOMeTpoM c TOUHOCTHIO 10~° a. Temnepatypa sIMcTa perucTpHpoOBaacb Yepes 
15 cek. cepuamu no 10 Muy. Kaxjlaa c 10-MHHYyTHBIMH HMHTepBaJlaMH MexK]y 
HAMM B TeveHHe HeCKOJIbKUX (2—8) uacoB. OMHOBpeMeHHO C TaKOM xe YacTOTOH 
onpeyelasach Majlaioulad pauallua pH NMOMOMH NOXOsAHOrO abOesoMeTpa 
B NOJIO%KeHHH IIPHeMHHKOM BBepX. 

TpaHcnupalua onpefeiaacb BeCOBbIM MeTogoM. B cilyyae MaJieHbKUX 
CTAKaHYHKOB HCNOJb30BaIHCb TexHuyeckHe Bech. IIpH tTpexkusorpaMMOBOM 
cocyye (pequc, Kanycra)— Toprospie Bech. IIpu pa6ote B ecTeCTBeHHbIX YCJIO- 
BHAX, B JIe€CY, NOJIb3OBaJIMCb METOJIOM B3BEWIMBaHHA Cpe3aHHbIX WOOerosB Cc NpH- 
MeHeHHeM IlapadwHa H TeXHHYeCKHMH BecaMH, NMOMeWLEHHbIMM B CliellMaJIbHubIi 
auuK (*%). 

IIpu paOore BereTal\HOHHBIM MeTOJIOM TpaHcnupallua Y4HMTbIBalacb KaxK ble 
5 MuH. IIpu padore B Jiecy cO cpe3aHHbiMM noOeraMu OMpeseseHHe TpaHcnupa- 
IMH MpowsBoqn0ch pas B 10 MuH. pu 3-mMuHYyTHOM »KcnO3uuMH. PasnuuHaa 
yacTOTa y¥eTOB ONpeseJIHeMbIX TIpOleccOB, HeECOMHeHHO, ABJIAeTCH caObIM 
MeCTOM BBIMOJHeHHOrO uccJieqoBaHua. IlatumMuHyTHbie WHTepBaJbl MexK]y 
B3BeWIMBaHHAMH OJIbITHBIX PaCTeHHH aH cpeAHIOIO BeJIMYMHY HHTeCHCHBHOCTH 
sTOrO mpollecca 3a 5 MHH. H He OTPa3HJIM BepOATHBIX KOJeOaHH BHYTPH 3TOrC 
IIpOMexkYyTKa BPeMeHH. 

IIpopeqenve yueTOB NpHypOunBasocb K pa3JIM4HBIM NOTOAHBIM yCJIOBMAM. 

Ilo WaHHbIM OTHOCHTeIbHOH TeMMepaTypbi JIMCTa C HCHOb3OBaHHeM KO3(p- 
(bulveHTa TenOoTAayH, ycTaHOBseHHoro BpayHom u Sckom6om (°,?°) nu pas- 
Horo 0,015 Kan/cm?-mMuH Ja pa3HocTrH Temnepatyp B 1°, Ono onpeyeneHc 
KOJIH4ECTBO 3SHEPIHH, pacxoflyemoH HaTeniooOMeH. Pacxof aHepruu Ha TpaHe: 
nupaluio MOsyueH WyTeM MepecueTa ucnapuBilelica BOJbt Ha | cM? sHCTOBOF 
MOB€pXHOCTH HM YMHOXKeHHA STOrO KOMYeCTBa BOZb! Ha 580 kas (ckpbitas 
TemuoTa mMapoo6pa3s0BaHua). 

M3 Bcero o6uimpHoro moOmyYeHHOTO MaTepHasia MmpuBOAUM TPH rpaduKa, 
XapakTepH3yloulMe pacxOJHy!O YacTb SHeEpreTMYecKOrO GaJlaHca JIMCTbeB MpH 
PasJIMUHBIX NOTOAHEIX YCIOBMAX H, CeMOBAaTeJIbHO, TPH pa3sJIMYHOM Xapak- 
Tepe Malaioujeh paftuatun. Puce. | a coorpercrsyer ACHOM Ges06nauHOl noroze 
Mp HeM3MeHHOK BesMUMHe Naatomet patnauuu. Ha puc. | 6 nagatoulan payua- 
WMA IlaBHO BOspacTaeT M yObIBaeT, OOpasyA CNOKOMHYIO BOIHOOOpasHyK 
kpuBylo. [lorogupie yenosua Ha puc. | 6 xapakrepu3yloTcsH ObICTpbiMM ui pes: 
KHMH CM€HaMH BeJIHUMHbI NajlaloleH palualWu, B pe3yJIbTaTe 4ero KPUHBas 
HME€T «IMO0Opa3HbIi> BU (OCTpble NMKH Yepekylorcs C ra yOOKUMH NpoOBasiaMn). 

CyMMapHbii pacxo 9Heprun Ha rpacbukax MMeeT OfMHaKOBBIIi XapakTep: 
IMNOOOpasHble KPUBBIe C pasMaXOM kOeOaHHi nopaykKa 20—30% or MaKcuMyMoB. 

Bo Bcex Cily4aiX Mbl BOSepxKHBaIMCb OT HaHeCeHMA Ha rpauKH KPHBBIX 
MNOPJIOWLCHHOW JIMCTbAMHM YacTH Nafatouleh padMaluu. Bonpoc sTor upesBpaHnc 


OSY 


oxen. Ilo mutepaTypHpim ucrouHNKam ((%, *) uw Ap.) swacT Mormonjaer oT 50 Jo 
% nafalolleH pawuayuu. Ho sto ycTaHOBJIeHO MO OTHOMIeHHIO K OTJe/IbHOMY 
cTy, MOCTaBJIeHHOMY B MOMeHT y¥eTa B cTporo onpesemeHHbte ycnosua. B or- 
WICHHU IWebIX pacTeHul WIM UX COOOIMeCTB, HECOMHeHHO, HaO YUHTbIBATb 
JIO S9HeEprHu, MOrsollaeMyIO He3seJleHbIMH uacTamuH pacTreHHi. Ilo aHHpmMm 
. A. Vpanosa u A. A. Cunnuol (8), B aecy Ha ROMO NOrMOWeHuA JMCTbAMK 
pesbes npuxogures oT 28,5 yo 43% nafaiouielt panuauun, u or 18,4 no 33,6% 
epruu norsoljaerca cTBONaMH, OCAMM MH BeTBAMH. J[pyruHe aBTOpbI He pac- 
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ve. 1. J[mnamuka pacxoyHoli vactu sHepretuyeckoro OasaHca MucTbeB. a — Acer platanoides 
. 14 VIII npu acnott noroge; 6— pennc 23 VII; e— Acer platanoides L. 30 VI. CBepxy 
HW3: Mayaioumjad pafuallua, CyMMapHblli pacxoq 9HeprMH Ha TenmooOMeH H .TpaHc- 
Mpa, pacxoy 9SHeprun Ha TenmooOmeH, pacxXOA SHepruuH Ha TpaHcnMpalluio 


MaTpUuBaloT MOrOWeHHe Maaloleh pawualluu He*OTOCHHTesup yIOWMMH YacTaMy 
acreHuii, CUHTad, YTO BCce MOPOlwleHWe MpuMXxOAMTCH Ha JHcTbA. Hecom- 
{CHHO, UTO COOTHOIIeHHe MexKy KOJIMYECTBOM SHEprHH, MOrowWaemMoli sucTb- 
IMA WM IIpOUMMM YacTAMH pacTeHHH, He Oyler NOcTOAHHO. 

YureHHpie HaMH waBHble pacXOAHble CTaTbH 9HepreruuecKoro GavslaHca 
lucTbeB cocraBaior oT 30 yo 80% nanaroule patquaiuu. Ec k 9THM BemHUH- 
aM mpuOasuTb 5% (pacxog Ha MoTOcHHTes, PsyopeclleHIHIo H Ip.), TO nomy- 
akOoTCA BeJIMUMHBI MOpayKa 35—85% or naflatoleH padualluu, T. e. BenHuytHBT, 
oorgercrByrourve Janupim JI. A. Wpanosa u A. A. Cusmmuoit (°). 

IIpu paccmorpenun pacxoqHoli yacTH sHepreruueckoro OawlaHca wucTa u 
alaiolleli palualluu B WMHaMUKe BOSHHKAaeT BOMpOC O NOCTOAHCTBE, O cTraOuJIb- 
lOCTH norsolleHua slyuucToH aHepruu sucroM. HackoJIbkO HaM U3BecTHO, 
TOT BONpOcC B JIHTepaType He pacCMaTpHBaJica, U OObINHO NOPoleHHe mpu- 
MMaeTCH HeH3MeCHHbIM BO BpeMeHH. M3 paccMoTpeHua AaHHbIX, H300paxKeHHEIX 
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Ha IIPHBeeHHBIX PHCYHKaX, BbITeKaeT COMHUTeIbHOCTb HeH3MCHHOrO BO BPe 
MeHH MOFIOWeHHA JIyYHCTOH 2Hepruu HCTbAMM. B caMoM Jlevle, ECM HOMyCTHTE 
YTO NOTMOWeHHe SyeT MOCTOAHHO COCTaBAATh OMpeLeMeHHbI MpOWeHT (B MpE 
meaax or 50 go 85%, uro coorsercrByer JIMTepaTyPHbIM JaHHbIM) OT Tasatoule 
palualuu, TO B yCOBMAX cTraOMsbHOl paduauuu (puc. | a) pacreHua OyAy 
MOCTOAHHO HCMBITLIBaTb M3ObITOK 9HEPrHH (B MOMeHTHI IIpOBaJIOB Ha KPHBO 
pacxofla 9Hepruu) WI ee HefocTaTOK (B MOMeHTbI NOXbeEMOB KPHBOM pacxoy 
SHeEprHH). ITO HeCOOTBETCTBHE MOPIOWeHHA C pacxOJOM 3HeEprHu OyMeT ell 
Ooublie Wpu ycmoBuax puc. 1 6u AocTHrHeT cBOerO MaKCHMYyMa B CJly4ae MC 
TOMUbIX YCOBHIi, COOTBETCTBYIONINX MmpeAcTaBJeHHBIM Ha puc. | @. 

Ec WCXO2UTb H3 TOFO, UTO MOrMOWleHHe JYYMCTOM SHEP JIMCTbAMM HE 
V3MeHHO COCTABJIAeT ONpeNeeHHbIi MpOWeHT OT MafaiolleH paluallMH, TO U 
anuupix puc. | 6 u | 6 BpITeKaeT, 4YTO aOCOMIOTHBIe BeHUMHbI MOrOUlaeMo 
JYYMCTOH 2HEPHH BeCbMa MaOWIbHbI H AOMKHbI MYMbCHPOBaTb COOOpasHO 
WHKaMH H MpOBaslaMH KPMBOH NaarouleH paquallun. 

Ckopee MOXKHO MpeANONORKUTb, YTO MOPIOWeHWe JIyYHCTOH 9HeEPrHH XKUBBL 
PaCTHTeIbHBIM OPraHH3MOM OyJleT CIeqOBaTb KPUBOH pacxOJla 9HeEprHH 9TH 
OpraHH3MoM, “TO pacTeHHe OyeT NOrioulaTb JIyYMCTOH 9HeEprHH B Karp 
MOMe€HT CTOJIbKO, CKOJIbKO €MY HY2KHO JIA MOKPBITHA CBOHX MOTpeOHOcTer 
Torga ycTaHOBJeHHe MpOlleHTa MOrMOWleHUA Maatolleli palualuH coxpaHy 
cBoe 3HaveHHe JIMIMb B KayecTBe CpeHUX NOKasaTeeH. B sTOM cmyy4ae cmocot 
HOCTb pacTeHHH MOrOMaTb JyUMCTYIO 9HeEpPrHio Tak%Ke NOJMKHa pacCMaTPHBAaTE 
CA Kak BeCbMa JlaOHJIbHOe CBOMCTBO, OBICTpO H B OOe CTOPOHbI H3MeHsIOLLeec 
BO BPeMeHH B 3aBHCHMOCTH OT NOTpeOHOcTeH OpraHH3Ma. | 

OruacTH HecTaOHJIbHOCTb BO Bpe€MeHH ONTHYeECKHX CBOMCTB pacTeHHH MO] 
TBepxKMaeTcA JaHHbIMH, MOJYYeHHbIMH arpOMeTeopoOoraMH OO H3MeHeHHA 
B TedeHHe JHA HW BereTalHOHHOTO MepHoOfla albOeO cCeJIbCKOXO3 AHCTBCHHBI 
pacrenui (7-24) u ap.). 

Tlo-BHMMOMy, MOX%KHO JyMaTb O TOM, 4TO MpOleccbl BOCIPHATHA HM pac 
XOJOBaHHA SHEPHH PaCTHTeJbHbIM OpraHH3MOM (a Tak%Ke eo KJIeTKaM? 
TKaHAMH, OpraHaMH) MOYHHAIOTCA ONpeeIeHHOMY PHTMYy, OOYyCJOBJICHHOM 


HeNMPePpbIBHbIM HMSMeHeEHHeM BHYTPeHHerO COCTOAHHA KUBO MpOTOIL1a3 MI 
(is 25 a) 
> LA 2 


YueT 9HepreTHueckoro GOalaHca pacTeHHli BO BPe€MeHH MOXKeT ABUTbC 
HOBBIM MOAXOOM B Jee H3YYeCHHA CIOXKHOK MpoOOJIeMbI OOMeHa SHEprUuHn OuC 
UNH OMOreOWeHOSOB. 


Jla6opatopua smecopelenua Ilocrynuao 
Akayemuu vayK CCCP 17 XI 1959 
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PH3HOJIOTH fl PACTEHHH 


B. A. KYAPABLLIEB 
K BONPOCY O POJIH HHTEHCHBHOCTH CBETA 
WM BOCCTAHOBHTEJIBHbIX NPOWECCOB B ®OPMHPOBAHUH 
FEHEPATHBHbIX OPFAHOB PACTEHHH © 
(ITpeccmaeaexo akademuxom A. J]. Kypcanoesim 8 XII 1959) 


Buicokasd TpeOOBaTeJIbHOCTh pacTeHHli K MHTeEHCHBHOCTH OCBELLeHHA B nepvoy 
OPMHPOBaHHA MOJIOBbIX 9SJIEMeEHTOB YTeHepaTHBHBIX OPraHOB ycTaHOBsIeHa 
?, 48, 10, 11, 18) Aa =pasJIHUHBIX CeJIbCKOXO3SHCTBEHHBIX KyJIbTyp. Oguako 
3HaueHHe HHTCHCHBHOCTH CBeTa B STHX MpoleccaxX H3y4eHO elle HeOCTaTOUHO.. 

B pa6otax B. A. Hosuxosa c corp. (1!) pasBuBaetca mpelcTaBnenue, 4TO 
9TOT KKPHTHYeCKHH» MO OTHOMWEHHI0 K HHTCHCHBHOCTH OCBELLEHUA HW PAY APyrux 
akTOpOB NepHogx culeqyeT paccMaTpHBaTb Kak OHY M3 CTaqul pasBuTus, 6e3 
MpOXox*KMeHuA KOTOPOH He MOXeT OBIT 3aBeplleH %KUSHEHHHIM WMKJI pacTennii. 

SalepxKKy HM HapylieHve mpolleccos PopMupOBaHUA NOVJIOBLIX 3IeMeHTOB 
TeHEpaTHBHbIX OPpraHOB B YCJIOBHAX HeLOCTATOYHOH OCBeLeHHOCTH pacTeHHii 
'B. A. Hopukxop o6bxacHHeT He CHHKEHHEM (POTOCHHTeTHYeCKON JeATebHOCTU. 
JIMCTbEB, a 3aMeMJICHHEM OTTOKA MlaCTHUeCKHX BeLeCTB H3 JHCTbeB B CbopMH- 
pylollvecaA colpeTus. 

CrelyeT OTMeTHTb, UTO COracHO JaHHbIM pAa NccseqoBaTeseli (*), CkopocTb 
WM HalpaBJIeHHOCTb JBYUXKeHMA OpraHvuecKUX BeLIeECTB B 3HAYHTeMbHOM CTeNeHH 
oMpeyeAeTCA HHTCHCHBHOCTHIO UX MpeBpallleHuaA HM MOTpeOJeHHA B TeX WINK 
MHbIX OpraHax HW YacTAX pacTeHua. Ilostomy 3aMeJIeHHbIM OTTOK NacTHYecKHUx 
BeleCTB H3 JIMCTbeB B FeHepaTHBHbIe OpraHbl B YCJIOBHAX oOcaONeHHOTO 
OCBeILCHHA CKOPee MOKET ABJIATbCA HE MpPHUNHOH, a culeqCTBHeEM HapylWenua 
WIM ocTa6JIeEHHA OMOXMMNUeECKUX MIpOweccos, JeKalluX B OCHOBe COpa3s0BaHia 
MW Pa3BHTHA MOJIOBLIX 2JIEMCHTOB ILBETKOB. 

B wawmx onpirax (°-’) c AYMeHeEM, OBCOM H TOMAaTaMH BBIABHJIOCb, YTO 3a- 
TeHEHHE TOJIbKO OJHUX COMBETHH 3HAUHTeJIbHO CHUKaeT PePpTHJIbHOCTh TMOJIOBHX 
KJI€TOK, UTO IIPHBOAUMT, KaK MH MIpH OOULeEM CHH2KeHHH OCBEMLeEHHOCTH pacTeHHi, 
K NOHO WIM YaCTHUHOM UX CTEPHJbHOCTH. OTH JaHHble LalOoT OCHOBaHHe Ccuu- 
TaTb, UTO HHTCHCHBHOe OCBEeHHe pacTeHH B NepHoOy POPMHPOBaHHA NOJIOBbIX 
3JIEMCHTOB HeEOOXOJMMO He TOJIbKO [JIA HAKOMJIEHHA NOCTATOUHOrO KOJIHYeCTRA 
HiacTHuUeCKHX BelIeCTB B JIMCTbAX, HO HM JIA TeX MpolleccoB COMeHa BelilecTB, 
KOTOpbie MIpOTeKaloT HeNocpeCTBEHHO B POpMUPyIOWNxcA OyTOHaXx u ILBETK aX 
HW OOYCOBIMBaIOT OOpas0BaHHe PepTHJIbHbIX NOJOBEIX KJIeTOK. Be STOH CBA3H 
IpuBseKaloT BHUMaHHe Hccieqopanusa H. II. Kpacuucxoro c corp. (*) 0 Banani 
HHTCHCHBHOCTH CBeTa Ha OKHCJIHTeJIbHO-BOCCTAHOBHTEJIbHBIN PEXUM PaCcTHTeJIb- 
HbIX TKaHel. Ilo mMHeHMIO 9TOFO aBTOpa, CBHI OKMCJIMTeJIbHO-BOCCTAHOBHTEeVIb- 
HOFO pexKUMA MOM BJIMAHHeEM HHTCHCMBHOrO OCBELLeHHA B CTOPOHY BOCCTaHOB,Ie- 
HUA ABIAeTCA OJHUM M3 MaKTOPOB, YCKOPAIOMIMX COpasoBaHHe IBeETOUHBIX 3a- 
yaTKOB VM OGeCMeuuBaIOIlNX UX HOPMAaJIbHCe Pa3BUTHe B OYTOHDI MH BETH. 

B cBa3u C H3JIOX%KeCHHEIM HaM TIpeACTAaBJANCCh WesecooOpasHbIM U3y4HTb. 
YPOBEHb BOCCTAHOBHTEJIBHEIX TIpOlleccoOB B TKAHAX JMCTbeB H PopMupyroulyXx- 
cH OyTOHOB pH pasiMYHOM OCBeHleHHOCTH pacTeHHH. 

OnpitTbl NpOBOAMMMCb Cc TOMaTaMH COpTa CIMBOBHHDIH. F actenua BbIp alwMBa- 
JIMCb B TOUBEHHBIX BereTaMOHHEIX cocyfax c coOOJeHveM OOULeNpHHATOH me- 
TOMMKV, Ip eCTeCTBEHHOM JleTHeM ocBelllenuu. C Havana oOpasoBanua TeTpan 
MaTepHHCKUX KJIETOK MIbWIbUbI B HavOosIee PasBUTbIX OyTOHax TepBoi KHCTH 
ONBITHIe pacteHuad Momemlamucb Ha 10 quel B Kamepy, OOTAHyTy10 Oevloli Ma" 
Tepveli uv MapJieli, B KOTOPOH HHTeCHCHBHOCTb CBeTa COCTaB.AAa OKONO 20% 
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OT HOmHOrO ecTecTBeHHOTO oOcBellleHusa. KOHTpOJIbHbIe pacTeHHA B ITO BPe 
OCTaBaJIMCb Ha €CTeCTBEHHOM CBeTY. 

3aTenenue OMBITHBIX pacTeHHH OTPUMaTeIbHO MOBMMANO Ha PepTHJbHOC 
I[BETKOB HepBOi KUCTH H CHH3H0 ee MPpOAYKTHBHOCTb NO CpaBHEHHIO C KOHTP 
gem Ha 40,0%. 

B Kauyectse ioKagaTeA YPOBHA BOCCTAHOBHTEJbHBIX NPOMeccoB MbI H30pad 
pelyUMpytoulyIo CMOCOOHOCTL TKaHeli, KOTOPad oMmpesedAsach honomerpuye 
KAM CHOCOOOM B YCJIOBHEIX equHUaXx m0 MeroguKxe A. H. Boapkuna. Oror noK 
3aTesb COOTBETCTBYeT CYMMapHOMY COfep2xKaHHIO BOCCTAHOBJICHHEIX OpM a 
KOPOMHOBOM KUCJOTHI, POTaTHOHA, (PeHOJIOB UT. 1. OH HCHOUb3OBaJICA PANC 
apropos (°,°,"”) B uccJIeMOBaHAAX OKUCJIMTeJIbHO-BOCCTAHOBHTeJIbHOPO Pex 
PAaCTHTCIbHBIX TKaHeli, Ipuuem, 10 JaHHbim KpacuucKoro c¢ corp. (°), yBeul 
yeHHe pelylupyrollel cnocoOHOCTH CONpOBOxLaOch NOHW2KeHHeEM BeJMEL 
Eh w rH, vt. e. XapakTepu30Bad CABHI OKHCJIMTebHO-BOCCTaHOBUTebHOrO Pp! 
2KMMa B CTOPOHY BOCCTAHOBJICHHA. 

Kak MOxKHO BHJeTb M3 TIPHBeCHHbIX HWKe JaHHbIX, 3aTeHeHHe pacTeHuu 
YCIOBHAX Halllero ONbITAa 3HAYHTeIbHO CHMKAaO peLyWMpylouly!o cnocoOHoct 
TKaHelH He TOMbKO JIMCTb€B, HO H OYTOHOB: 


Vv Ix ByToOubI 
JIMCT JIHCT 1-% KUCTH 
SaTeHeHue Cc Haualia OOpasoBaHuAa | 
TeTpay B Teuenne 9 qHeli 15,4 36,5 PANO) 
KouTpodab 29,0 00,0 30,0 


AnaqorvuHble pe3syJIbTaTH Obl MoOyYeHbI UB Apyrol cepun ompita (Taba. 1 


Ta6OaAum a 


IX auct XII auct 
3aTeHeHue | KOHTPOJIb saTeHeHHe | KOHTPOJIb 
10 qeHb SaTeCHEHHA ONBITHEIX pacTeHult 
(1 VII) 20,0; 24,0 40,0; 46,0 29,0; 26,0 42,0; 42,0 
“Iepes JeHb mocuie Nepenoca OMbITHEIX 
ne B HOPMAaIbHOe OcBellleHHe 30,0; 31,0 SRE BG) 39,0; 39,0 39,0; 40,0 


* [Kix OOOMX CpoKoB MpoOsl Opamuch c OJHHX M Tex we pacTeHHii u ANCTHER. 


IIpupeqenHbie aHHble TOKa3bIBalOT, YTO Mocae NepeHeceHUA OMNBITHEIX pac 
TCHHH B YCJOBUA HOPMaNbHOrO OCBeLeHHA BeMYHHAa pe_yuupyroulel cnocot 
HOCTH TKaHeli ObIcTPO MOBblllaeTcA JO ypoBuA KoHTpoA. He3sHauuTesbuoe CHI 
*KeHHe STOO MOKasaTeJA Y KOHTPOJbHbIX PacTeHull pH BTOPOM ompeyeuenu 
culelyeT OObACHHTh H3MCHEHHEM TOPOAHEIX yceOBuit (IPH NepBoM onpeseneHn 
ObI10 Oes061ayHO, Ip BTOpoM — HepemeHHaa OOmayHOCTS). 

HemocpeycTBeHHasl 8aBMCHMOCTb ypOBHA BOCCTaHOBJICHHOCTH TKAaHell TOM: 
TOB OT HHTCHCHBHOCTH CBeTa XOpOlO MuJOCTpupyeTcCA TakxKe pesybTaTaM 
ONbITa, NPpOBeeHHOrO B 3HMHUX YCJIOBHAX B JaOopaTopuu B. IT. Tonoparsn 
PacteHus pa3Mellaiuch Ha CTemaxKe OKOO OKHA. Kpome ectecrsenxoro 6oK¢ 
BOrO OCBEIICHHA OHH B OMpeesleHHble CPOKM JONOMHUTeNbHO OcBerIauCch 
MPOTHBONOJOXKHOK OKHY CTOPOHEI 5 JNOMMHECIeHTHEIMA slammamu. TIpo6 
ANA OMpeneweHHA Pelyupylouleh ciocoOHOcTH BO BCeX cJyYaHx Opauuce 
OMHO HY TO *Ke BpemMA — mMexay 3 u 4 uac. zHA. 

Ms qannpix Ta6a. 2 BuyHO, uTO MsMeHeHHe MHTeHCHBHOCTH OCBeLeHUA pact 
HHM O4EHb ObICTPO H Pe3KO CKa3biBaeTCH Ha BeMUOMHE BOCCTaHaBJIMBaIolle 
CHOCOOHOCTH TKaHeH JMCTbeB. 

BocctanaBiMBaloulad cMocoOHocTbh TKaHeil U3MeHSeTCA TaKxKe To Apyce 
JIMCTbeB C UX BOSpacTom. B uccneqopanuax H. C. TypKopoii (”) ycranosuiex 
4TO y PAa PacTeHHH YPOBeHb BOCCTAHOBHTe/IbHBIX Mpoleccon BOSpacTaeT \ 
HWKHUX JIMCTbeB K BEPXHHM HM CHWKaeTCH NO Mepe cTapeHua TKaHell. B Halt 
OMbITaX C TOMaTAMM 9Ta 3AKOHOMEPHOCTD B OTHOWIeHHH TKaHell JMCTbeEB TaKn 
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TIpOABHaCb MOCTATOUHO YeTKO (cM. BbIle u Ta6n. 3). Ho eme Sonu uHTe- 
pec C TOUKH 3peHHA BbICKa3aHHbIX TIpeAMOMOKeHuM MpeycraBAlOT H3MeHeHHA 
BOCCTAHOBUTEJIbHOU cNocoOHocTH TKaHel camux cdbopmupyrouluxca 6yTOHOB m0 
apycaM colpeTuit. 

Hsyuenve SToro BOMpoca MpousBosuOCh B TeYeHHe OCeHHe-3UMHEFO Tepuo- 
Qa 1958 r. Ha HecKONbKUX NapTuAX pacTeHuii, BbIPAaUlMBaeMbIX B BereTallHoH- 
HbIX COCy{aX Ha OKHE B JaOOPAaTOPHU C JONOMHUTEJIbHIM OCBeULeHHeM JIKOMHHEC- 
WeHTHbIMA JiaMmamu. Jia ucceqopanua Opamucb c KaxkKOli KuCTH MepBbe 


WAGeriziee! 2 


ata ompe-| YcJIOBHaA ocBelllecHHA B NepHon, eCTBYIO 
Nae ae ae ae meatal La Saif es aad Soles 
ST 3 HA Ha pacC€AHHOM eCTeCTBeEHHOM cBeTY 32,0; 36,0 44,0; 44,0 
thot 3 4aca B JeHb NpAMOe COMHeEUHOe OCBeLeHHe + OcBelleHHe 60,0; 76,0 72,0; 80,0 
JIOMHHECICHTHBIMH JaMMamMuH c 8 po 12 vac. 
91 EcrTecTBeHHbIH paccexHHbIfi cBeT+ ocBeuleHHe JIKOMHHE- 48,0; 52,0 58,0; 64,0 
CUCHTHBIMH JIaMMamuH c 8 qo 18 ac. 


{21 PacceaAHHbIli CCTECTBCHHBIM CBeT 42,0; 46,0 46,0; 52,0 


2—3 Oyrona, Kora OHM ocTurasH pasMepop 8—10 mm. K 9sTomy BpemeHH B 
MIbIJIbHUKaX OOBINHO yxKe Hayaiocb POpMHPOBaHHe MTIbIJIbILBI. 

B Ta61. 3 npHBo_ATcaA WaHHble Zia 1-H u 2-H KucTeli TOMaTOB, NOyUeHHBIe 
Ha PpacCTeHHAX OJHOTO CpOKa MoceBa, BCe BPC€MA HAXOMAMLAXCA B OMMHAKOBbIX 
 ycuIOBHAX Npouspactanua. B nepvox B3ATHA poo (NepBaA NOMOBUHAa OKTAOPA) 
MpeoOalaia AcHad NWorofla HW pacTeHHA B TeYeHHe HeECKOJIbKHX YaCOB B JeHb 


Ta6Oauna 3 


ByToub JlucTba 

eas vier HS Osea XIII XVIII 
AeneuMA | 4-4 KuctTH | 2-H KucTH | 3-4 KUCTH| apyca| apyca| apyca sapyca | XV apyca apyca 
DS 24,0 _ _— 31,0 48,0 — — — — 
9X — 31,5 = 30,0 42,0 _— 52,5 — — 
9X 25,5 = - es a = = Be 2 
13 X = 36,0 = L iS at a 2 = 
28 XI 20,0 30,0 _ — — 85,0 = 55,0 — 
4 XII — “= 37,0 — 35,0 52,0 


OcBelllaIMCb IPAMBIMH JtydamMu comHia. Y pactexuli B OfHOH Nape cocyyos l-a 
KUCTb copMupoBasiacb Hay X sucToM, 2-4 Hay XIII muctom, asB Apyrou nape 
cocyyos |-a KucTb nag XII—XIII samcrpamu nu 2-4 — nan XV — XVI. 

Pactenua wpyro napruu (cM. Ta6s. 3) OblmH MocesHbI Mo03x%Ke (7 IX) u no- 
TOMY HaXOMWMcb Cc Havana OyTOHH3alHH BMeHee O/arOMpHATHBIX yCJIOBHAX 
ocpemjenua. Ha6mozenva mokasamu, uTo OyToHb! 1-H KucTH, cPopMupoBas- 
wmeca Hag XII muctom, qocrurHys 7—8 MM, lipeKkpaTuJIM CBoe pasBuTHe HU B 
JlaJibHelittiem ona. XapakTepHO, YTO UX PasBUTHe IIPHOCTaHOBMJIOCb B Havasie 
cbopMupoOBaHHA IIbIJIbIbI, T. €. B TOT MepHON, KOTOPhI XapakTepusyetcaA HanOouIb- 
Weli YyBCTBHTebHOCTbIO pacTeHuli K HegoctaTKy cBeta. Bytoubt 2-H u 3-it 
KuCTeH, (OPMHPOBaHHe KOTOPHIX NPOXOAMO Mp elle MeHee OaronpuATHBIX 
CBeTOBbIX YCJIOBHAX, BCe Ke PasBUBaJIMCb HOPMAaJIbHO. 

B cooTBeTcTBHH C 3THM OYTOHE! Ha COlBeTHAX 2-ro HW 3-rO APycoB XapakTepu- 
By10TCA GoJIee BLICOKUM YPOBHEM BOCCTAHOBHTEJIbHbIX NPOLMeccOB, YTO, OYeBHII- 
HO, MH MO3BOUMI0 WM HOPMaJIbHO Pa3BUBaTbCA B YCJIOBUAX OCMaOMeHHOrO 
OCBelleHHA. ; 

3HaUnTeIbHO MeHbINAaA TYBCTBUTEJIbHOCTh (POPMUPYIOMMXCA COMBETHH K He- 
qlocTaTKy cBeTa Mpu Oovlee BbICOKOM HX pacHOsOXKeHHU Ha CTeOse OTYETAHBO 
BbIABHJaCb B OMbITe c TOMAaTaMH copTa CJIMBOBHAHbIN, MpOBeeHHOM OCeHbIO 
1957 r. Jina onpira Obl HCMOMb3OBaHbI pacTeHuA AByX CpoOKoB MNocesa: 8 u 
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16 VIII. ¥ pacrenuii nepporo” cpoxa mocesa 3auaTKH 1-H KucTH Ob y1aJeHE 
2-4 KUCTb y HUX ccbopmupoBasacb Hag XII auctom. Y pacTeHul BTOporo CpoKé 
6biia octaBuiena 1-a KucTb (Haq VII—VIII suctom), a 3auaTKH 2-H KucTH ya 
jeu. JO KOHIa OKTAOPA TOMATLI HaXOMHJIMCb Ha ECTECTBEHHOM OCBEIICHHH | 
BereTall[MOHHOM JOMMKe, a 3a7eM ObIJIM MepeHeceHb! B aOopaTOpHio HW pacnouio 
XKeHbI Ha CTeaKe OKOO OKHA. 

6 X, Korya B HanOoslee pasBUTbIX OyTOHAX HavasOcb POPMMPOBaHHe MBIJIbIbI 
pacTeHuA KaxKJoro cpoKa MocesBa OblIM pasfeseHbl Ha 1Ba BapHaHTa (cm. Ta61. 4). 


DAOHe 4 


BapuauTbl ONbITa B cpeqHeM Ha pacTeHHe 
NOOB Bec 
couBeTuH, 
PacnomoxKeHue conBeTul ocBelleHHe wemopas3- 3aBasen onaso r 
HOpM. BUTBIX 
Hag VII—VIII auctom VUntencuByoe LAU 9,0 0,3 Bs 45,7 
Ocna6neHHOoe Oi 0,3 0,0 By 7, Oi 
Hag XII auctom MutTencuBHoe 8,0 0,0 0,7 153 105,7 
Ocma6meHHOe 5 0,3 1,0 obey (2,39 


Uactb pactenuii Opia OcTaBsIeHa Ha ECTECTBEHHOM GOKOBOM OCBeLIeHHH («oc1a6- 
JieHHoe ocBelleHve»). Pactenud BTOpOro BapHaHTa JONOJIHUTEMbHO OCBellaJIMCb 
JHOMHHECICHTHBIMH JIaMIaMH UM JlaMMaMu HakaJIMBaHuA («HHTCHCHBHOe OCBelle- 
Hue»). Tlocme nauana weeTeHua (15 X) Qa BcexX pacTeHHi ObIIM BHOBb CO3qa- 
HbI OJ[MHaKOBbI€ CBeTOBbI€ YCJIOBHA. 

PesysIbTaTbl ONbITa, IPHBeseHHbIe B TAO. 4, MOKa3bIBaIOT, YTO IPH pacno- 
JIowKeHuH couBeTua Hag VII—VIII auctom (1-a KucTb) ocma6meHHOe OcBellleHHe 
B Tepvoy (OPMUPOBAHHA MbIJIbIUbI BbISBAJIO CTEPHJIbHOCTb MOUTH BCeX IBeTKOB, 
Tora Kak y pacTeHul, HMeBIUMX KuCcTb Hay XII smucTOM, B TeX Ke ycJIOBHAX 
70% UBeTkoB Obl (epTHJIbHbIMH WM aM HOPMaJIbHBIe MIOLHI. 

Buu3kve JaHHble Obl NOyIeHbI U B APYFOM OMbiITe, MpOBeeEHHOM C TeM 
7Ke COPTOM TOMaTOB JIeTOM 1958 r.: 10-qHeBHOe 3aTeHeHHe pacTeHHi B Kamepe 
C Havasla NOABJIEHHA TeTpay MaTepHHCKHX KJIETOK MbIVJIbIbI B HaMOOIee PasBUTbIX 
OyTOHaX Ka*KOrO COUBETHA CHH3HJIO PePpTHIbHOCTb WBeTOB 1-H KUCTH, pacrio- 
JO*KeHHOK Hat IX muctom, Ha 40% uu COBepleHHO He MOBIMANO Ha MpOLyKTHB- 
HocTb 2-H KucTH, ciopMupoBaBllelica Han XII—XIII auctom. 

IIpu stom 100% cepTumbHocTb WBeTKOB 2-H KUCTH, pasBUBaBIUMXCA B yCIO- 
BHAX OCMaOJeHHOFO OCBeLeHHA, HaOOallacb TaKk%Ke HW B TOM CJIy¥ae, Kora 
Ha pacTeHHAX coxpaHsAdacb |-a KuCTb c POPMHPYIOWIMMUCHA TIOaMH MU BHOBB 
NOABJABIUMeCA MaCbIHKH, T. €. IPH 3HAYHTeJIbHOM pacxoye MwacTHueCKUX Be- 
Ile€CTB JIMCTbeB Ha OOpa3s0BaHve ApPyruxX OpraHos. 

Busou 1. UstencuBnoctb ocpellleHusA OKa3sblBaeT OOvIbUIOe H HeMOcpes- 
CTBeHHOe BJIMAHHe Ha YPOBCHb BOCCTAHOBHTEJIDHBIX MpOMeccOB B TKAHAX JIMCT- 
eB H QopMupyroulNxca OyTOHOB. 

2. CompeTua Ooslee BLICOKUX APYCOB XapakTepu3yIoTcA Oonbllel cTeMeHbIO 
BOCCTAHOBJICHHOCTH TKaHel. 

3. B cBa3v c STHM OHM MeHee UYBCTBUTEJbHEI K HeMOcTaTKy CBeTa B NepHon 
(@OPMUPOBaHHA MOMOBbIX 3JIEMCEHTOB IBeTKOB. 

Besonepkosckuit Tloctynuso 
C€JIbCKOXOSAHCTBCHHBIH MHCTHTYT 29 VI 1959 
WMTHPOBAHHAS JIUTEPATYPA 

1M. B. Abaunacsbesa, Tlepeqpnxenne nutaTenbHEx BeUeCTB B pactennax, JI., 
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Aornage Akanemun nayx CCCP 
1960. Tom 1341, N 2 


300JOrH 1 


E. WH. JIYKUWH » B. M..3NWTEMH 


SHAEMMYUHbIE BAMKAJIBCKME NUABKU 
M3 CEM. GLOSSIPHONIDAE 


( I] pedcmaeaeno: aKadenukom E. H. Tlaeaoecxkum 20 XI 1959) 


plivasku us cem. Glossiphonidae yosombHo WmpoKo pacnpocTpaHeHsl B: 
)SPBITOM Balikase u NpunaliexkaT K 9HemuuHbIM cbopmam (2). B sntepatype 
i JOCTOBePHble aHHBIe JIMIWb O WByX TakuXx cpopmax: Clepsine echinulata 
d ube u Torix baicalensis Stschegolew (#°, °, *). Mepsnifi u3 Ha3BaHHbIX BYOB. 
aKeM He ObIJI BHHMATeJIbHO U38yyeH H Oe3 OCcTaTOUHbIX K TOMY OCHOBaHHH 
fHeceH K poy Haementeria (’), uro mpuBeso K coBepIleHHO HenpaBusIbHOMy 
IBOLY O IPOWCXO*KJeHUM STOH NHABKM «OT OLHOFO U3 MasleapKTMYeCKUX yOuK- 
icTos» ("). Bropol Bug Obl onvcaH yfossmeTBoputenbuo, u I. I. UWeroves. 
PaBeNIMBO OTMeTHJ OJU30CTH STOTO Bua K Buam poga Torix (Kutali) u 
Oligobdella biannulata (Moore) (Ces. Amepuka). Oqnako B onucanun To- 
baicalensis umeroTcaA cyllecTBeHHbIe mpoGesb, a ero MOO%*KeHHe B CHCTeMe 
| 


I 


mM. Glossiphonidae nyxgaetca B yrounenuu (7). Hatt ucceqoBaHus, OCHO- 
BHHbIe Ha H3yyeHuN OobWOro MaTepHawia U3 KOJeKWHH BalikabcKo JIMMHO- 
pruyeckol ctanuuu AH CCCP u Buonoro-reorpaduyeckoro unctutyta Mpxyt- 
KOrO YHMBepcuteta HW COOCTBeHHEIX COOpoB, CleaHHbIX B Balikane B 1958 r., 
DKasaiv, uTo Clepsine echinulata BmectTe c OJHHM 9HJ€MVUHDbIM OalikasIbCKHM 
JOM, BIepBble ONHCAaHHbIM HaMH, MpHHaiexKUT K HOBOMY, CBOeCOpa3sHOMy 
bay Baicaloclepsis (°). B mpeqmaraemol cTaTbe MBI Jaem Ooviee Mopoousle, 
PM B KPaTKOM IIpeABapTebHOM cocOuleHuH (JMIIeHHOM PHCyHKOB), ONHCa- 
MA STOO pOfa HW HOBOTO Bua, a TakxKe JoMOHAeM ONNcaHHA Clepsine echi- 
ulatau Torix baicalensis u BbiICcKa3bIBaeM HEKOTOPbie COCOpaKeHHA O POCTBEH- 
bIX CBASAX OalikaIbCKUX POCCHPCHUA C JPYFUMU BYLAaMH STOFO CeMelicTBA, YTO- 
MeeT CYILECTBEHHOe 3HaveHHe JIA MOHMMAHVA WpOMCXOKJeHUA OalikasbcKou. 
ay HBI. 


Por Beaicaloclepsis Lukin et Epstein 


TInanku cpeguelt (90 15 mM B QwMHy) WIM 3HauNTebHOK (20 30—40 vm B 
mmny) a ruioccuponvy BewMuvHbl. Tesio JOBObHO WHpOKCe WH YMepeHHO 
MHOUleHHOe. CHWHHaA MOBepXHOCTb NOKPbITa COCOUKaMH Pa3HOK BeJIMYAHDI; 
aMble OOJIbIUHe COCOUKH, AOCTUTAaIOMNe 3HAYHTEJIbHbIX Pa3MePOB, CrpynvHpo- 
aHbI B TPH Napbl MPOAOMbHbIX PAROB MU PacMOMO*KeHbI Ha WEHTPaJIbHbIX KOVJIb- 
ax comuTOB (puc. | a, 6). BproulHad NOBepXHOCTb UM PilalKaA, WIM MOKpbiTa 
eIKUMH cocouKamu. Ivia3a (nepBonauasIbHoe HX KOMYeCTBO — Be Mapbl) 
IH OOHAPy2XHBalOT ABHY!O TEHJCHILMIO K PeLYKUMH, HJM COBCEM OTCYTCTBYIOT. 
OTOBOe OTBEPCTHe pactosoxKeHO OIM3KO K TepeHeMy Kpalo POTOBOK Mpucoc- 
M. SalHAA mpucocka Masa (3HaYvTeJbHO MeHbIe NOJOBMHEI HanOovbilet 
MPH! Tega). [lomHpii CoMHT COCTONT 13 TpeX HepaBHbIX Kose: |-ro — Han- 
oslee KOPOTKOTO, 2-ro — oUeHb AVIMHHOrO HM 3-ro — Oosee KOPOTKOTO, YeM Tpe- 
syulee (puc. 2); Goposyza, paszesstomasa l-e u 2-e KOvIbia, Ha OproWIHOHK cTo- 
OHe BLIPaxkena Jyullle, veM Ha CIMHHOM. PKesyAOK UMeeT WecTb Nap OTPOCTKOB, 
‘A Tapa OTPOCTKOB HIM MaJla, WIM NOUTH pewyUMpoBana, 6-1 Mapa OTPOcTKoB. 
WIMHeHAa HU pachowoxKeHa BAOb KMIWKH (puc. 3 a, 6). My2ckoe NosoBoe oTBep- 
Me HaxOmMTcAH Mexyzy IX u X cOMHTaMH, %KeHCKOe — MeKIy 2-M U 3-M KOWJIb- 
aMH =X COMUHTA. 

Mectouaxoxkyenve — 03. Balika. 
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Baicaloclepsis grubei Lukin et Epstein 


TnoccnonHyb 3HauuTeJIbHON BeHUMHE (AIMHa Wo 30—40 mM, WnpuHe 
15 mm). Ha criune — TPH Mapbl NpPOAOJbHLIX PANOB OUCH KPYNHBIX COCOUT 
PacHOsOXKeHHbIX Ha WeHTPaJIbHbIX KOJIbIaX COMHTOB; OCTAaJIbHbIe COCO, 
OUeCHb MaJIbl H MOUTH He3aMmeTHbI (puc. | a). Bpioulnaa noBepXHOCcTb rviay 


FB 


Puce. 1. Suyzemuunpre Gaiikambckue Glossiphonidae. a — Baicaloclepsis grubei Lukin et 
Epstein; 6 —Baicaloclepsis echinulata (Grube); ¢ —Torix(?) baicalensis Stschegolew 


Ina3a (qBe Mapbl) XOpOWIO 3aMeTHbI Y MOJIO[bIX IK3EMIVJIAPOB, Y B3POCJIbIX 
MIMABOK OHH B TOM HJIM HHO CTeMeHH pelyUHPOBAaHbl, H yCTAHOBHTh, YTO UX ; 
Mapbl, 3aTpyAHuTebHO. L[BeT Tea 2KUBbIX MHABOK CBETJIbIM, XeJITOBATO-KOD: 
HeBaTbIi (C PO3OBbIM OTTEHKOM IO KpasxM); Mocse PUKCaLuv MMABKM CTAHOBA’ 
nouTu Gembimu. Pacnpejetenve Kouell 
comuTam cuezyroulee:I, I] — no opue 
(c MejKOH NoneperHo Oopo3_koi 
KaxK]OM Koubile); II], IV — no gpa; \ 
mupa uu Tpu; Vi—tTpn (Ha cnuHe Kou! 
BbIPaxKeHbI XyxKe, vem Ha Oproxe); VI 
XXII — no tpu; XXIII — tpu (ua 6f 
xe) H Ba (Ha cnuHe); XXIV—XXVI 
Pune. 2. Tlomuptit comuT Baicaloclepsis NO OJHOMY. LleHTpaJIbuble KOJIbI.a MOJI 
grubei Lukin et Epstein COMHTOBMOryTOBITb pasfeseHbI 06aBoug1 
MU OOpo3KaMu Ha TPH BTOPHYHbIX KOJIb 
MectronaxoxjeHve — 03. Balika (pa3munble myHKTp! Masoro mop 
Bcero mpocmotrpeno 67 sk3emiusposp u3 20 cOopon, NpovsBeyeHHBIx B 19 
1952, 1954 uw 1958 rr. 5 sk3emnuapoB Obl CHATHI C AKOPeH CTABHbIX OMYJIEE 
HesoyzoB (Maoe mope, Xyxup, uromb 1958). 
Ora IMABKa, O-BuyuMOoMy, dburypupyeT B padote Jlorena u Boroseno: 
(*) moa umenem Haementeria echinulata (Grube). B pacnops>kenuu Ha3BaHE 
aBTOPOB ObIO 3 B3POCILIX SK3eMIVIApa, TOKE CHATLIX C OMYJIEBbIX ceTel 
Buy Ha3BaH HAM B UeCTb H3BECTHOFO 300J10ra, OCHOBONOJIOKHUKA M3y4el 
OalikaIbcKUX NuABOK, — A. 9. Ipyé6e. 


Baicaloclepsis echinulata (Grube). 


Cunonumet: Clepsine echinulata Grubei Placobdella echinulata (Grube 
Blanchard; Haementeria (Placobdella) echinulata (Grube) Dogiel 
Puoccu@ounAbl cpequel BeIMUMHDI (qmHa PUKCHpOBAaHHBIX yepBeli TO 15: 
WMpuHa — 107 MM). Tpv NpO,OuIbHbIX pAfla OOUIbIIMX COCOUKOB y PasHBIX C 
Oe BbIPaxeHbI Pa3/IMYHO, HO, KaK MpaBHJIO, OHM KPyHee OCTAIbHBIX CcOCO™¥ 
(puc. 1 6). MocaeqHve oveHb MHOTOUNCJEHHEI UW pasHOl BeHUMHEI: OT KpyllH 
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alo OTJIMYAOMLAXCA OT COCOUKOB TpeX Map NpOOJIbHLIX PAOB, BO coBceM 
(eKUX. Cocouku (B OcoOeHHOCcTH Govlee KPyMHble), KaK 2TO ObIIO OTMeYeHO B 
mucaHuu uw wa pucyHKax [Tpy6e (1°), noKpbiTb! OOaBOUHbIMH COCcOuKaMH. 
parofapA OOUJIMIO COCOUKOB H CBOeCOpasHOMy UX cTpoeHuio, oco6u B. echi- 
{ ulata Gonbileli yacrbio uMeIoT «IOXMaTbIli» Buy. Ha OproulHOi cTopoHe Tesla 
fiMeeTCH MHOXxeECTBO MeIKUX CocouKOB. T'iasa y M3yYYeHHbIX HAMM SK3eMIIAPOB 
preyTeTByIoT; TO JaHHbIM Ipy6e, y 
JTOrO Bla MMeeTCA [Ba Tvia3a, OHAa- 
KO BOSMOXHO, YTO OAMH 3 ABYX 
KSeMILIAPOB, M3yyeHHbIX Tpyé6e, 


levieHHe KOJIelL MO COMHTaM cJIeqyIo- 
ee: I—III — no apa (y neKoToppix 
K3EMILIAPOB KOJIbILa B STHX COMUTAX 
BbIPAXKeHbI HeEAOCTATOUHO AcHO); IV, 
V — no 2Ba (HO y>xKe HaMeyaeTca 06- 
DasOBaHue elite OHO Oopo3ysbl); VI— 
npa usm tpn; VII—XXII—no tpu; 
XXII] —tpu usu gpa (Ha cnuHe 
‘PH KOJiblla BbIpaxKeHbl Xy2Ke, 4eM 
a Oproxe); XXIV — yBa; XXV, 
XXVI — no ogHomy. CrezoBaTemb- qd 6 
HO, B. echinulata OTJIM4YACTCH OT pyc, 3. [Immesaputenbubii annapaT Oalikanb- 
. grubei MeHblel BeHuMHOM Te-  cxKux Glossiphonidae. a—Baicaloclepsis grubei 
Na, OOJIbUIMM pasBuTuem cocoy- Lukin et Epstein, 6 — Baicaloclepsis echinulata 
KOB Ha CIMHe, MpucyTcTBHem co- (Grube), e— Torix(?) baicalensis Stschegolew 
iCOUKOB Ha Opioxe, OTCYTCTBHeM Tvla3, 

(O6JIbUIMM KOJIMYECTBOM KOJIell H, BEPOATHO, Apyrumu mpusHakamu. Mecronaxox- 
NeHue — 03. Balikan (nporus noc. JIucrBenwunHoro; pa3uImuHble WyHKTH! B Ma- 
JioM Mope). Bcero npocmotpexo 18 ak3emnuIapoB u3 8 COOpoB, MpOv3BeeHHbIX 
iB 1925 uw 1951 rr. 


Torix (?) baicalensis Stschegolew 


K onucanuto sToro Bua, WaHHomy I. [. Wleromespim, Mbl cuuTaeM HY2KHBIM 
cllelaTb culeqyroulMe JONOMHeEHHA M 3aMeyaHHA. Bpiarouluxcsh MpoOLOJIbHbIx 
PANOB COCOUKOB, Kak yKa3biBaJl H aBTOP Bua, y 9TOM NuABKH HeT (puc. | @). 
Uncno cocouKOB Ha OfHOM KOJIbIle (IleHTpaJbHOM) He MpeBbillaetT 30—32. 
Pacctosuve mMexyy ruiasamu 1-H mapbi, Bompekn cxeme Llerojesa, He Ooubule, 
yeM MeXxKLy riasamu 2-H mappr. B corsmacuu c onucanvem Uleromesa, nob 
COMUT Ha CIMHHOM cTOpoHe NospassemseTcA Ha 1Ba KOWbiIa (l-e — AuHHCe, 
2-e — 6oulee KOpoTKoe), a Ha OprollHol — Ha TpH Kouba. Wlerones He ynomu- 
HaeT 0 Hamuunun XXVI comuta, cocToAMero M3 OMHOTO KOUJIbIa HW pacnowo*Kex- 
HOFO C3a{M aHaJIbHOTO OTBEPCTUA; MpaBlla, STOT COMUT NWOXO BbIpamkex. Kery- 
OK (HuIMeBapuTebHbIN anmapaT B cratbe Llerosepa He omHcaH) HMeeT CeMb 
Nap OTPOCTKOB, M3 KOTOPbIX |-a Napa MeHbille JPyruX M MOXKeT OVITb CHJIbHO 
pelylupoBaHa, a 3aqHAA Mapa — oueHb JWIMHHAA M PacwooO*Kena BAO 
KulUIku. CoeqvHeHuA TepeHHX OTPOCTKOB x*KeslylKa C KpaAMM TeJla, Kakue 
Opium onucanb! Mypom ysa Torix cotylifer (7), oOnapy2xenHbI He Olin. 
Bcero mpocmorpeno 13 sK3emnuapop u3 4 cOoposB, MpovsBezeHHbIx B 1945 
vu 1957 rr. okono0 YiuKaHbux ocTpoBos u B Masom mope (?). 
[lpunaqiexknocTb onucbiBaemoro Bua K poxy Torix He MoxeT cynTaTbcA 
o6ocHOBaHHOH, u6o eps Buy sToro poga T. mirus BI. (°,°) copepiienHo Hen 
COCOUKOB, HM BO3MOXKHO, YTO 9TO OTMHUHE, BOMpeKH MHeHHIO LlerovieBa, ABIAeT- 
CA pOJOBbIM, a He BuAOBbIM. Ilo crpoeHHto Hapy2XHbIX NOKpoBogB Torix baica- 
lensis oveHb nloxoxK ua Oligoclepsis tukubana, omucanyyto Oxa u3 Anonnu 
(4), HO y 9TOH MMABKH O6a KOJbILa NOMHOrO comuTa paBHbl. K comkasleHuio, U 


459 


Torix mirus, u Oligoclepsis tukubana OblM HalijeHbl TOJIbKO NO OJHOMY pa 
H HeMOCTaTOUHO H3YYeHbI; MOSTOMY OKOHYATEJIbHO PaspelIHTb BOMpOc CO OT! 
wenn Torix baicalensis K Ha3BaHHbIM (opMaM ToKa Hewb3a. UTo Kacaet 
mpyroro Bua storo poxa— T. cotylifer, xopowio usyyennoro Mypom, — 
OH CHJIbHO oTaMuaetca oT T. mirus, Oligoclepsis tukubana u OalkasbceK 
rloccHouH, HaJIMYHeM OFPOMHOM 3aHeli MpHcocKH MH JOKeH ObITb, MO BC 
BePOATHOCTH, JIMOO BbI-eTeH B OCOObIH pox, WHOO MpHcoemMHeH K poyly O 
gobdella, Buyb! KoTOporo TOKe HMeIOT OYeHb OOVJIbINyIO 3a{HIOIO MPHCOCK 
Torix baicalensis no cTpoeHuio COMHTa HW XKeJyKa 3HadHTeJIbHO OTMHUAe 
oT o60ux BuAOB Baicaloclepsis u, ec NpHMeHAT B aHHOM CJlyyae POJOB: 
KPHTepHu, MpHHATHIe B cucTemaTuKe cem. Glossiphonidae, HelHcTBHTeJIbHO ¢ 
HOCHTCH K Wpyromy poxy. OmHako B TO Ke BPeMA HEVIb3A HE OTMETHTb B3aHMH' 
6u30cTH BCeX Tpex OalikambcKUX rsoccu@onuy. B camom Jere, comut To 
baicalensis erko BbIBecTH H3 comuta Baicaloclepsis, a KOM4YeCTBO OTPOCTKi 
KMINeuHHKa y BCeX 9THX MHABOK BapbupyerT. Ilo Hallemy MHeHHIO, pox B 
caloclepsis 6oee mpumuTuBen, vem pognt Torix, Oligobdella u Oligocleps: 
Tak Kak JBYXKOJeUHBIN COMHT. BOSHUK U3 TpexKoseuHoro(*). Bce stu pojJ 
oOpa3yioT ecTecTBeHHy!0 rpymny, u AyTpym (*) Mlb MO HeLOopasyMeHHIO OTH 
Torix k nogcem. Haementeriinae, a Oligobdella u Oligoclepsis — x nozce’ 
Glossiphoniinae. JlelicTBuTebHO, BUbI MoceqHuX JByX POJOB, KaK HW BUI 
Torix (a Taxxe Baicaloclepsis), umeroT poToBoe OTBepcTHe, Pacnos0%*KeHH! 
OKOJIO HepeyqHero Kpas Upucocku(",?*), uMOSTOMY TOKe JOJKHbI ObITb OTHECEHB: 
nlogcem. Haementeriinae. Bo3moxuo, uTO BCe NepeunCJIeHHble POMbI, XapakTep: 
SYIOWMeECA BeECbMa CBOeCCOPasHbIM CTPC€HHeEM COMUTA, CJleLyeT BbIJeHTb B OC 
Ooe MOLceMelHCTBO, HO paspelUHTb STOT BOMPOC MOXKHO JIMMWb B pesyJbTaTe Wadi 
HeHIUMX HCCJeLOBaHHi. 


Sakswueunune 


OQuleMHYHbIe Oalikaibckve PIOCCH@POHUAL CBAZAHbI B CBOeM IIPOHCXOK CHI 
c HeOoOsbUIOH ecTecTBeHHOM rpynnol NMABOK, NpHHaqwexKaulux K poxam Tor 
(Kurait), Oligoclepsis (Anonua) u Oligobdella (Kopesx, Anonua, Ces. AMepuxka) 
HM OYeHb JaJleKH OT rsoccHOHHA, PaclipOCcTpaHeHHbIX B HaCTOAIee BpeMA 
Espone u B CesepHolt Asuu. Oco6oro BHUMaHMA 3acsyKuBaeT TOT (bakT, 
B Balikane oOuTaloT BusbI ycTaHOBseHHOrO Hamu poya Baicaloclepsis, 6on 
MIPHMHTHBHOFO, YeM OCTAJIbHbIe POLbl yKa3aHHOlt rpynmpi. 
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* Muenne Aytpyma (7), uTo K pony Oligobdella npuuaqiexut u HoBosenangcKan Glo: 
phonia novae-zelandiae Dendy et Olliver, mpeactapnaetca Ham HeOOOCHOBaHREIM. 
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Joxaagn Akagemun nayr CCCP 
1960. Tom 131, Ne 2 


IKCHEPHMEHTAJIBHAA MOP@OJIO‘H A 


A. HW. BYXOHOBA 


WATO-THCTOJIOTHYECKHE OCOBEHHOCTH PEMAPATHBHOrO 
POWECCA Y KACTPATOB PA3HOPO BO3PACTA IIPH BBEXEHHU 
KOPTH30HA HW AKTI 


(ITpedcmasaeno acxademuxom H. H. Axuxxosom 8 XI 1959) 


B page 2KCNepHMeHTaJIbHbIX MCCeEAOBaHHM O BJIMSHHM TOPMOHAJIbHBIX Mpe- 
ApATOB HaNOUeUHHKAa, MU B YaCTHOCTH KOPTH30HA, Ha pellapaTHBHble Mpolleccwl 
toOoro BHHMAaHHA 3aC/lyKUBaIOT H8SMeHEHHA B TKAHAX, HaCcTyMarollive HemMlo- 
MeMCTBEHHO 3a NoBpexkjenuem (°, °, 1”). Tloq BauAHWeM pasJIMUHbIX rOpMOHOB 
PHACTCA COOTHOWeHHe MeKLy rpavyJOWuTaMu u arpaHysOWuTaMH B paHeBOM 
Keynate. Tak, pv OTCyTCTBHM NOOBoro ropMoua (y KacTpaToB) uM ero He- 
pcTaTKe y CTapeloulMX MKMBOTHBIX HacTynaeT sHM@owuTo3. Hanporus, mpu 
BeleHuu KopTH30Ha Hu AK TI nosBasnetca 3HauuTeIbHaA JIMM@OMeHHA U B epu- 
HepHueCKOH KPOBH H B paHeBOM 9KcyyaTe (?, °). 

BctaeT BOMpoc O TOM, BO3MOXKHO JIM pa3sBHTHe Takoro poxa muMdonenuu 
IIbKO B OOBIMHBIX YCJIOBHAX, HJIM OHA MOXKeT ObITh MpeMOTBpPallleHa UJIM OC- 
aOyleHa IlyTeEM MpeABapHTeJIbHOTO BbISLIBAHHA SKCINeEPHMeHTAJIbHOFO MHMMOMH- 
o3a. IIpeacTaBuJlIo TaK2%Ke MHTePeC BLIACHHTb BO3MOXKHYIO CBA3b MeXKy Oco- 
€HHOCTAMH ILMTOJIOrHH paHeBOrO 9KcyaTa uM MocsexyiouluM dopmMupoBaHHem 
OBbIX TKaHeH IPH 3a*KMBJIEHHM paH MH YCTaHOBHTb BO38PacTHble pa3sJIMUMA B 
eaKILMH, MOCKOJIbKY HX MOXKHO CBA3ATb C H3MCHCHHAMM B KOHILEHTPalluu co6- 
TBEHHOFO MOOBOrO ropmMoHa. TakOBbl ObIH OCHOBHbI€ IpeAMOcbIIKU IA Mpo- 
eeHHA SKCHEPHMeHTOB Ha KaCTPHPOBAaHHbIX 2%KHBOTHBIX Ppa3HOTO BO3spacTa. 
[IpeqpapuTeJIbHbI OMIT Obl MpoBezeH Ha 15 cTapbIx OewbIX KpbICax (cpez- 
MH BeC HECKOJIbKO BbIlWe 250 r); OCHOBHOM xe OMbIT NPOBOAMJICA [Bark bl Ha 
2 mMomompIx (cpequuli Bec oKosIo 120 r) u 12 crapbix (cpeqHuli Bec oKoso 250 r) 
<pbicax-caMllax; MOJIOBHHa 2%KMBOTHBIX B Kako rpyline nosBeprasacb KacTpa- 
(uu. Crapble %KHBOTHbIe OpawHcb Nox onbiT yepes 14 mec. mocule KacTpalluv, Mo- 
oble uepe3 2 Hele, MOCKOJIbKy XapakTepHble PusHONOrMYeCKHe CBHIU 
TOHKO MIpOABsIAIOTCA Yepe3 7—12 THel Nocue KacTpalluu; yBeMYeHHe MOcTKac- 
PalMOHHOFO Mepwoka Y MOJOMLIX KUBOTHEIX TIPHBEJO ObI K CrylaxKUBaHHIO BO3- 
JACTHBIX pPasJIHUHH. 

Ha mepsom 9Tale OCHOBHOrO OMbITa OblJI H3yYeH COCTaB paHeBOrO 9KcyaTa 
i MAKPOCTpykKTypa Guoncul KpaeB paHbl Ha MpaBou cTOpOHe Tela y %KMBOTHEIX, 
ie NomyyaBliux mpenapatos. Uepes 24 1HA, T. €. MOcMe NOHOTO 3axKUBJeHKA 
aH, AHAIOPMYHOe yMaJleHHe JIOCKYTa KOXKU MPpOW3SBOAMJIOCb Ha Apyro cropone 
ela, HOC TOM pa3sHHueH, TO 3a 3 JHA WO ONepallun HadHHaOCh erkKeHeBHOe 
sBenenne AKTI uau KoptTu3ona*. CyTouHad 03a [JIA MOJIOQbIX %KUBOTHBIX KOp- 
ygona 5 mr, AKTI 5 eg., quia crappix KopTu30na 10 mr, AKTYT 10 eg. 

YcuoBuad HaHeCeHuA PpaH, COXpaHeHHe OTKPbITOM MOBepXHOCTH PaHbl, B3sA- 
we oTiegaTKos (yepes 8; 24 u 48 uac.), ux PUKCaluA, OKpacka uM MocseLyw- 
ee U3MePeHHe MHKPOCTPYKTyp Obl OnMcaHbI panee (*, *). B npeqBapuresb- 
[OM olbiTe Ouoncun Opasmucb yepe3 7 u 12 AHel, a B OCHOBHOM yepes 8 u 10 
Heil; Ma3KH KPOBH — B J[@Hb HaHeCeHHA paH M pH OKONYaHUH OMbITa. Dpdex- 
MBHOCTb HCHOJIb30BAHHbIX FOPMOHAJIbHLIX WpellapaTOB Oba MpoBepeHa mo 
aHHbIM YBeJIMYeHUA uMCa HeliTpodbusoB, JIMMPoONeHHH HM SO03HHONeHHM Kpo- 
HM; IPH B3BEWMBAaHHM BHYTPeHHHX OpraHOB OTMeYeHO XapaKTepHoe yBeJI- 
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* AKTI — mapxu «JlenuurpagcKknh MACOKOMOHHAT UM. C. M. Kuposa, cepua 204, ananus 
42»; Koptu3on — «Cortisone Roussel injectable. Les laboratoires Roussel. Laboratoires Fran- 
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yeHHe HaNOueuHbIX Keyes No BAMAtHHem AKTI, a Takxe yMenblillenve 3 
rpyAMHHOrO yaa M yBesWYeHve TeyeHH MPH BBeeHHH KOPTHSOHA. 

Ha6.nofenue 3a paaMM NoKa3aJ0, YTO SITMTeAM3aLMA y MOMOMBITHBIX KPI 
oTCTaBaJla OT HOPMEI, OCOSeHHO MPH BBe_eHMM KopTus0Ha. HanOosblllaa sanep? 
Ka B 3@KUBJIeHHH (0 UeM CyLUJM HO pasMepaM OTKPbITOM paHeBOH MOBepXHOCT 
yepes 6 WHel Tocue HaHeceHUA paH OTMeUaaCb y MOJIOMbIX KacTpaTOB, Mod 
yapuux AKTI, u eme B Gompuieli Mepe — KopTusoH (Ta6. 1). 


Taoaum ame 


JlaHHble 0 pa3MepaX KOMMOHEeHTOB 3a2KUBalolleh paHbl ywepes 8 Hel nocle HaHeceHHsA 


Sa ee ea a ere ae Buicota melKo-| Bricota rpaH 
rpanure ILUTApHOTO JIA HOHHOK 
medekta, p. BaJla, p. TKaHH, p 
yepes 4 WH. yepes 6 WH. 
Bes BBegqeHud penapaToB 2 ‘ es 7 je 
KouTpoJb a3 6 Toa, Se, “aia 
73 32 86 122 362 
Kacrpatpt 07 96 Tar a0 “Shes 
KopTu30H o + ’ _ - 
KouTpoub ee & 5E a, oa 
144 104 73 84 938 
Kacrpartht Mis = 3 au 
AKTT 
89 40 109 109 415 
ae fare x 3 Brg Br “582 
Kactpatpl A837 69 128° 128 249° 
85 58 90 90 303 


IIpumMeuauHne. Srecb HB TAO. 2 Ha “YepTOH TaHHBIe AA MOJOJIX 2KHBOTHBIX, 10 
yepTohH — [A CTapbix. 

Lludposble JaHHble O KJI€ETOUHOM COCTaBe SKCYaTa B OCHOBHOM OMbITe pes 
cTaBuieHbI B TaOw. 2. [lockouibKy CBUTH B COOTHOWIe€HHU pa3HbIX THMOB KJeTO! 
9KcylaTa OTMeUaJINCb C HEOOJbIUMMU BapHaluAMU BO BCe CPOKM B3ATHA OTMEUAT 
KOB, Kaxk]ad wndpa TaOJMUbI MpelcTaBsIAeT CYMMY KJIETOK JIA TpeX CPOKO: 
(8; 24 u 48 uac.) u, TakumM OOpa30M, ABJIAeTCA CBOerO pOJa HHJeEKCOM. 

B nepvoy BochaJieHiA B PaHeEBOM OTJCJIH€MOM OT MOJIOAbIX KOHTPOJIbHbE 
KPbIC NOABHNAaCb OOLIUHAA PeaKIMA CO CTOPOHbI HeliTpodusios. Uucso sumo 
TOB Pa3HbIX BUOB HeBeHKO. Jluddepenlupyloulnecs NOMONAacTbI MMeOT OKPYTL 
Joe WIM OOOOBUAHOe ALPO MU HeEOOMbUICe KOJMYECTBO TOMOreHHOM ILMTOMIa3MbI 
@arowuTupywulue Makpocbarn oOsafaioT Oosee CBETJLIM APOM, BakyoOmM3upO 


TaOuh vial 2 


Kaerounbiit cocraB paHesoro 9Kcyyata B 70 NomAx 3penua 


@MaronwuTupyr0- Paspyuiato- 
Heiitpopuapi JIumiouutp | Tlonu6macter jue MaKpo- | WHecaA MaKpo 
daru cdbarut 
Bes BBeqeHHA NpenapaTow 
5 719 36 22 32 12 
KouTpoub aT 70 a os ae 
79 
Kactpatpi dE: = ah 43 20 
744 116 8 14 4 
KopTH3on 
KoutTpowp =O. eT mS 18 Ae, 
22, 3 5 28 9 
Kactp arti 526. ee ahi 20 ae 
541 4 2 22 13 
AKTI 
KouTposb Bes 17 es 24 A4 
570 0 2 18 7 
Kactpartobr 543 “3 e 21 AT 
670 0 1 42 0 
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Puce. 1. OrnesaTKu panenoro 9kcydata vepes 8 yac. MocMe HaHeCeHHA paH. BepxHut 
pA — MpeABapuTebHbIt OTbIT, 6€3 BBEAeHHA Mpelapata, HWKHHH pA — BIMA- 
HU€ BBELeHH | KOPTH30Ha; CleBa — MoOfaa, CipaBa — cTapas Kppica. 900 


Puc. 2. Tpanyaaunonnaa TKanb uepes 8 jue mocme HaHecenus pan. Bepxnnit 


HWKHH DSI) ee KOPTHSOH, cIeBa — MOUIONAaAA 


PA — MpeywapHuTebHbI OMIT, 
KacTpHpoBaHHan xKppica. 480 x 


He€KaCTPpHpOBaHHad, cipaBa — MOJIOaA 


JIAH, rt. 131, Ne 2, Byxonopa 


Ol WHTONNA3MOM C 3aXBAYeCHHBIMH OOJIOMKaMH KJIeTOK H MUKpOOamn (puc. 1,. 
xy culeBa). 

ocsie KacTpalluu yBerMuusOcb yncIO JuMdowuTOB B 9KcyfaTe. Anasoruy- 
pesyibTaT NOwy4eH HW Ha CTapbIX MHTAKTHBIX X%KUBOTHBIX. Jia NocweqHUX 
aKTePHO IIPHCyTCTBHe THFaHTCKUX JIMMPOWHTOB C PbIXJIbIM AJPOM WH HesHa- 
JbHBIM OCOOAKOM WHTONMA3MbI; WHaMeTp TaKHX KJIeTOK B Ba MH Oovlee pasa 
BbiliaeT HopMy (prc. 1, BBepxy cmpaBa). BpiceseHHe NowHO6acToB Mu MpeBpa- 
ve HX B MaKpO*aru ABHO 3aTOPMOXKEHO B CPaBHEHHH C MOJIOJbIMH 2KVBOTHBI- 

B Oomee no3aHHe (pa3bl BOcNaleHua (Yepes 24 u 48 Yac.) BbICeNeHHe uMo- 
OB B OOJIACTb NOBPEXKEHHH HECKOJIbKO YCHJIMBaeTCA y MOJIOQbIX KPbIC, a 
apbiX YMeHbIlaeTcA; B KOJIMYeCTBe HEMTPOMHJIOB pasHulla MeHee 3HAUHTeJIbHa. 
KopTu30H CHW2KaeT KOJHUECTBO BbICCIMBIIHXCA HeEHTPOUJIOB H, OCOOeHHO, 
(OUUTOB y HOPMAJIbHEIX H KACTPHPOBaHHbIX KMBOTHBIX (puc. 1, BHN3y cIIpa- 
. Beiapuuiacb H Jpyraad ocoGeHHOCTb B JieHCTBHH KOPTH30HA: CHH3HJIOCb: 
JO MomMONacTOB MW (ParowuTHpyIOULNX MakKpodaroB Cc KpyMHOAYeHCTOK MOXO 
allluBarolllelica WHTOMMAasMOH. KopTH30H BbI3BaJl THMepCerMeHTallMto Aep 
Tpodusion, Sosee 3HAYHTeJIbHYIO Y MOJIOMbIX %KUBOTHBIX (*). Bausuvue AKTT 
NO aHaJIOrMuHbI XapakTep, HO ObIJIO BbIPawKeHO cylaOee, YeEM IPH BOsLel- 
WM KOpTH30HOM. MarownTupyroulMe Makpodarn Oovlee pe3HCTeHTHb! M0 OTHO- 
nuuio K AKTI, vem K KOpTH30HY, BbISbIBAIOMeMy MpH3HakUW WHTOOrM4e- 
oi erenepatiuu. Cyeqopatembuo, kopTu30H W AKTT spispipaioT am@ornenuro 
e€ Ha (bone cHsIbHOrO AMMoUNTOZAa, OOYCJIOBJeHHOTO yaJIeHHeM MOJIOBbIX 
je3. 

Jlanuple O WMTOJOTM4eCKHX CBHraxX B 9KCyaTe MbI COMOCTaBMJIH C MUKpO- 
yKTypou Ovorcni KpaeB paHbl, B3ATHIX B NepHOM HavaBllelica pereHepallun 
pes 8 Hel Mocule HaHeCeHHA paH). OJHOBpeMeHHO MpOuSBOAKJINCh H3Mepe- 
if OJHOMMCHHEIX CTPYKTYP Ha COBNaarowluX yyacTKaX HOBbIX TKaHeli y %KH- 
fHBIX pasHbIx rpynm (ra6u. 1). Tax, noq cTpynoM YeTKO KOHTYPHpoOBaH Jeliko- 
TAPHbI Bal, COCTOAMIMM y MOJIOAbIX KpbIC B HOpMe us 18—20 pxyoB sevKo- 
TOB, Cpe KOTOPHIX MpeoOamalor paspyllaiouweca Helitpodusst. Pacno- 
raroulaica Jlaiee rpaHyJIAWMOHHaA TKaHb COJep2%KHT MHO*KECTBO pasHooOpas- 
IX KJICTOK WM XOPOWO pa3sBHTy!O Ce€Tb BePTHKaJIbHO OPHeCHTHPOBaHHbIX KPoO- 
HOCHBIX COCyOB. 3fecb H B HHKHUX CJIOAX JeHKOWMTAapHOTO Badia MHOFO 
Kpodaros (0 20—30 B none speHusa pu yBenuyennu Mukpockona 400 x). 
(IMUHDIMH QJIeMeHTaMU ABJIAIOTCA PuOpoOMacTH! pasHbIxX cTayquh Auddepen- 
POBKH; NpomMexyTouHOrO BelllecTBa Mavlo (puc. 2, BBepxy cJleBa). YuacTKH 
ApOrO SHUTeMMA, IpusieKaluve K LeeKTy, yTOuMeHb! B 2—3 pasa B CpaBHe- 
Uc OOsacThio Goslee OTMaNeHHOrO aMZepMuca. HeOoubIOH KIMH MOsMOZ0rO 
UTeMMaIbHOrO TviacTa cocTouT v3 3—4 c0eB BbICOKHX KJIeETOK, HMerIOIMX 
OJICTBO C KJleTKaMU Oa3aJIbHOTO CJIOA HOPMAbHOTO STMepMuCa. 

Y crapbiX KOHTPOJIbHBIX KPbIC MeCTO NOBPeKJeHHA BHITOJIHEHO COBPeBato- 
Hf TpaHyIAWMOHHOM TKAaHbIO H Oosee MOULHbIM JIEHKOIMTAapHbIM BaJlOM. Tpa- 
AWM BKIOUaIOT MHOTO OCHOBHOTO BellleCTBA, HO KOJMYECTBO KJeTOK (4 B 
cle UX JUMCOILMTOB HM MakpodaroB) ABHO yMeHbIWeHO B CpaBHeHHH C MOJIO- 
MM XKHBOTHBIM. B cTpyKType HOBOFO SMNTeIMA PasHHIbl B CBASH C BOSPacTOM 

OTMe¥eHO. 

Y KacTpupoBaHHbIX KpPbic JeHKOMMTapHbI Bal M paHyJAUMOHHAaA TKaHb 
eHEHBI KJI@CTOUHLIMH SJIEMeHTaMU. ITO OCOOeHHO BLIABHJIOCb Y CTapbIX KacTpa- 
8. B rpanyJAWMOHHOH TKAHM yBeJIMUMBaAeTCA KOJIMYECTBO JIMM@OWNTOB, YMeHb- 
eTcA uicuio Makpodaros yo 10—12 8 nose spenusa. Menkue du6pobsacteI 
HEHTHUPYOTCA IIPpeMMyWlecTBeEHHO B FOPH3OHTAJIbHOM HallpaBJIeHHu, KPOBeHOC- 
X cocy0B Maso (puc. 2, BBepxy crIpaBa). 

Y Tex 2Ke %KMBOTHBIX, MHOroKpaTHO Nosyyapliux AKTY u KopTusonu, sel- 
IMTAapHbIli Bad elie Coulee OOEMHEH KJIETKAaMH. CuuIbHO yrHeTeH pocT rpaHyJis- 
OHHOM TKaHM; MOcJeqHAA B Ba pasa TOHbIle, eM y KPBIC, He NOJy4aBlUx 
pTusoH (cm. Ta6u. 1). Uucio mMakpodarop u (puOpoOslacTOB MeHbIle, YeM B 
pme. Pasmeppi d@uOpoOacToB yMeHbUJeHbI, WHTOMNa3Ma MasOOTpocT4aTa, Apa 
TAHYTHI; (uOpoOsacTEE Opicrpo AudPepeniupylorca B cbu6pouuTet. Kou- 
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WlareHOBble BOJIOKHA CJIMBalOTCA B TOJICTbIe TOMOreHHbIe TA2KH (puc. 2, BH 
cneBa). Hoppiii smuTeIMM HU NpHwieKallve K HeEMy HeNOBpe*KaBllMecA yuac 
COJep2XKaT YMeHbIIeHHOe YHCJIO C1OeB KeTOK; rHMepTpodus NorpaHu4Horo 91) 
JIMA BbIpakeHa cw1a6o. 

Y crapbiX HOPMaJIbHbIX KUBOTHBIX H3MeHEHUA MOP@OsMOrMyeCKUX CTPyK 
MO, BJIMAHHeEM KOPTH30HA MIPOABHJIMCb MeHee SHAYHTEJIbHO, YEM Y MOVJION 
YcKopeHHoe cospeBaHve KJIeTOK FpaHyJIAWMOHHOM TKaHH HM NpexkJeBpeMeH 
OporoBeHHe MOJIOMOTO SIMTeIMA Y HHX MeHee BbIparKeHo. 

BuiuaHve KOpTH30Ha CKa3aJl0Cb B OosbielH Mepe y KacTpaToB, OcOOeHH 
MOJIOAbIX, KAK BO BPeMA BOCMaJIeHHA, TaK MU Wp POPMAPOBaHHH HOBbIX TKak 
JleikouuTapHblt Bas NpegxcTaBsieH WIth 3—4 cOAMH HeEHTPODHJIbHbIX Jen 
uwuToB. [panysAWuoHHad TKaHb C rumepTpoPupoBaHHbIMA NyykKaMH KOJJare 
BbIX BOJIOKOH Kpaline OeqHa tbu6pobactamu u uOpoluTamu;, Makpodarn B J 
we OOHapyxuBaioTca (pvc. 2, BHu3y cmpaBa). HenospexkeHHbIM atuzepn 
HCTOHYeH; WacTb eFoO, MpusiexKalllad K OONacTH NoBpexeHuA, cado runepT 
pupoBana. Y cTapbIX KaCTPHPOBaHHbIX XKUBOTHBIX OOJACTb Le@eKTa BbINOJIHE 
Ooslee SHAUMTeJIbHbIM TPaHYJIAWMOHHbIM CJIOeM, COsepKallumM cuoOpob.ac 
Ppa3HbIX Pa3MepoB, HeHTpoduJibl H eHHHYHbIE Makpodarn. 

Haim onbiTbl MoKka3au, 4TO MpelapaT KOpbl HafMoveyHHKa, BBOJMM 
u3BHe, un AKT, axtusu3upyrouu coOcTBeHHble HafMO“UeYHHKH KB 
HOrO, HMeloT BJIMAHMe Ha BCe (ba3sbl penapaTHBHoro mpotecca. Tak 
3akoueHHe coracyeTcH C pe3ybTaTaMH wacTH HalllMX  MpesbIyul 
paOoT H aHHbIMH mpyrux apropos (?, %, °, 1). PacxomkyeHua Kkacak 
CA BbICeJICHHA MakpocbaroB B rpaHyAlMoHHy10 TKanb. M. Tay6eunxay3 ul. A 
pomuu (1*) oTmeualoT yBesIMueHHe UNCa MakpodaroB B MOJIONON pany AWHOHH 
TKaHH MO BJIMAHHEM KOPTH30HA; MPOTHBOMOORKHOe B3akJOUeHHe Cewa. 
T. Tayspru u T. Wnn6enn (2°). Upuauny pacxomwyjenni cnelyeT CBx3aTb C BC 
pacTOM 2MBOTHBIX. Mp HaO102asIM NOX BIMAHVeM KOPTH30Ha TpexKLeBpeMeHH 
co3speBaHHe MakpodaroB H yMeHbIeHve 4HCa HX B rpaHYyJIAWHOHHOH TKar 
HO Tako Sd@ekT ABHO OCAaOIAJICA Y CTapbIX KacTpaToB. KoneuHo, MmpH olen 
HaOJIOLAalOWlHXCA KAPTHH JlOJDKHbI ObITb NPHHATbI BO BHHMAaHHe H3MeHeHUA 
B [PyrHX 2HAOKPMHHbIX OpraHax. M3BecTHo, HalpuMep, cTuMywHpyrollee Je 
CTBHe THPeOHAHOrO TOpMoHa Ha BOCHaseHHe H pereHepatuto (7, *), a mpH Ma 
KOPTH30HA He HCKNOUaeTCA MOMaBleHve (YHKUMH ULMTOBYAHON xKeNesbI (°, 1 

Takum o6pa3om, KopTu30H uw AKTT spisprpaioT smmcbonenuio axe Ha co 
peskoro JIMMoOWuTO3a, BbISBAHHOrO MpeqBapuTesbHON KacTpatueli. B nepu 
BOCTIaJICHHA H MOCIeLyIoOuleH perenep alu UMeeT MECTO MIpexKeEBPeMEHHOE COSI 
Bane (PuOpoOsacTos, PuOpouNTOB uM MakpodaroB u OOeqHeEHHe KJICTOUHDE 
SJIEMEHTAMM MOJONOH TpaHyAAWHOHHOH TKaHH. OcmaOmeHa peakiluaA Helc 
PpexkKJeHHOrO SINHTeIMA MorpaHuyHOoH oOmacTH uNMposmudepalua MomOZOrO an 
TeJIMaJIbHOrO WacTa; 3aKMBJIeHHe paH TOPMO3HTCA. OipdekT cuIbHee BLIPAxK 
Y MOJIO{bIX 2KMBOTHBIX. AHaJIOrMUHble pesysbTAaTbHI alo BBefenve AKTT, 
RelcTBve MocwiIeqHero MO BCeM NOKa3aTeAM MpOABUIOCb caGee, eM KOI 
30Ha. OclaOleHHe PeaKTHBHOCTM CTapbIX KUBOTHHIX Ha KOPTH30H, MO-BHJ 


MOMY, HeT OCHOBaHHH OObACHUTL TOJIbKO HEXOCTaATKOM HOJIOBOTO TOPMOHAa. 
BoponexckuH TocyapcTBeHHb MeAMIMHCKUE Tloctynu10 
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